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DISTILLATION PLANT 


IN COURSE OF ERECTION 


THE ALUMINIUM PLANT ANO VESSEL COMPANY LIMITED 


WANDSWORTH PARK, LONDON, S.W.18 


Telephone : PUTNEY 4492 (8 lines) 
Telegrams : Anaclastic, Phone, London. 














THE CHEMICAL AGE 




















ENGINEERING COMPANY LIMITED - 


LUBRICATED PLUG 
VALVES in Cast Iron, 
Steel, Stainless Steel, 
Acid Resisting Bronze, 
Audcoloy, Reinforced 


Ebonite and Glass. for all 


chemical purposes. 
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NEWPORT - SHROPSHIRE - - England 
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BAMAG OIL AND FAT TREATING PLANTS 


OLEAGINOUS ED ETC.-ANIMAL A MARINE PRODUCTS. 


Cake or Residue SOLVENT 
XTRACTION ' 
ORYING SULPHONATION | 
FERTILISERS DETERGENTS 
CATTLE FOOD ETc. 


CRUDE Of PP 


Soa pan 
SOAP STOCK | 
REFINING - AIO Ou 
_ ee Refined O.it 




































































































































FATTY ACID Hydro HYDROGEN 
DISTILLATION prvoRncasuarians PRODUCTION 
a , 
CRUDE que Ou 3 2QxYSEN 
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| refined g 
| : Hard O.L . 
WINTERISING Hard and Soft Oils | Rerinina 
| ary es 
Seremban 
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WINTERISED STEARINE 
Ol, 





AR INE - VEGETABLE 
CONFECTIONERY ETC. 





Bamag Ltd. supply a large range of Plant for the Chemica! and 
Oil Industry including those mentioned in the above char!. Do 
not hesitate to call upon the services of the Bamag Specialist 
Chemists and Engineers to help you in the planning of your plant. 
Full particulars and literature upon request. 


BAMAG 


BAMAG LIMITED, UNIVERSAL HOUSE 
60 BUCKINGHAM PALACE ROAD, LONDON, S.W.1 


Telephone : SLOane 9282 Telegrams: Bamag, Sowest, London 
BAMAG LIMITED are on War Office and Admiralty Lists 
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Safety First 








SAFETY FIRST 


THE *“ OLDBURY” PATENT 
CARBOY DISCHARGER 
will empty and elevate up to 50 feet 
the contents of any carboy, bottle or 
vessel, and complies with all the con- 
ditions of the Factory Act of 1937. 











KESTNER EVAPORATOR & ENGINEERING 
co., LTD. 
5, Grosvenor Gardens, Westminster, London, S.W. 
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PROTECT WORKERS HANDS AGAINST 
IRRITANT SUBSTANCES 








Applied before work keeps hands healthy 
ROZALEX LTD., 10 NORFOLK ST., MANCHESTER, 2 





POTTER’S 
















@ DESIGNED 
FOR SAFETY 
@BUILT 
FOR SERVICE 





Potter's guards 
are installed in 
works through- 
out the country 
and are distin- 
guishableby their 
sound construc- 
tion, good fitting 
and many exclu- 
sive features. 






PHIPP STREET. LONDON, E.C.2 
Telephones 
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T Industrial 
Y” SAFETY 
EQUIPMENT 


ACID & ALKALI RESISTING CLOTHING, 
CARBOY SAFETY DEVICES, RUBBER, 
ASBESTOS, LEATHER & COTTON 
GLOVES, SPLASHPROOF GOGGLES 
AND FACE SHIELDS, and everything for 
the protection of the Industrial Worker. 
Wiite to-day for a copy of our “Blue Book for Safety 


Appiiances’’—the result of fifty years’ experience in 
protecting industry, 


WALLACH * 


49 TAPERNAC 
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First Aid Outfits, etc., complying 
with Factory Regulations. 
Factory Thermometers, etc. 




















FIRST AID SUPPLY CO. 1925 
88, NEWINGTON BUTTS, LONDON, S.E.1I 











THE “TEANTEE” STANDARD 













PORTABLE CONVEYOR 

FIXED & PORTABLE ‘d 
FABRICATED. Min. belt 
STEELWORK 


ETC, 


T. eT. WORKS LTD 


Phone: BILLESDON 26! 
BILLESDON, LEICESTER 
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Bavecsh THE IGNITION IMP 


FHE Ignition Imp is ever at the elbow of workers using steel 
tools in hazardous locations. He is the spark produced when 
steel strikes steel, or any other spark-inducing surface. In 
industrial plants handling inflammable or explosive preducts, 
his opportunities for causing damage and destruction are legion. 
Run no risks! Banish the Ignition Imp from your factory by 
installing TELCON SAFETY TOOLS. Made from Beryllium- 
Copper—a new alloy of amazing strength and hardness—they give 
service comparable with steel tools, and are immune from danger- 
ous sparking. All types of hand tools available. Write for details. 


The Safety Tip és Q N 
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Manufactured by: THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD. 
Head Office : 22 OLD BROAD ST., LONDON, E.C.2. Tel: LONdon Wall 3/4! 
Sole Distributors: BERyLLIUM & CopPerR ALLoys Lp. 39 Victoria St. London, SW 1 Tel: ABBey 6259 
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AN ENTIRELY NEW PUBLICATION 





FOR 
 posucven ORGANIC ANALYSIS 


Deals with the preparation of derivatives of organic 
substances for purposes of identification by melting points. 





Forty-one reagents for this purpose have been selected 


172 pages for detailed treatment after careful re-investigation in 
Demy 8vo. the H & W Laboratory. A general survey of the subject 
| 5/6 Post includes literature references to many other reagents, and 
: Free. extensive melting point tables complete the volume. 


Obtainable only from the Publishers 


HOPKIN & WILLIAMS LIMITED, 


16-17, ST. CROSS STREET, LONDON, €E.C.I 
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HOLLAND /S:L:M: 
ROTARY COMPRESSORS 
& VACUUM PUMPS 








LOW MAINTENANCE COSTS 
LONG LIFE 
— 
INITIAL EFFICIENCIES 
MAINTAINED OVER 
YEARS OF SERVICE 





The B.A. Holland Engineering Co. Ltd., 15 Dartmouth Street, London, $.W.1 


WORKS: PERTH AVENUE, SLOUGH 
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JACKETTED 
MIXING VESSELS 


The illustra- 
tion shows 
a Vessel 
with bottom 
outlet 6 ft 
8 in. inside 
diameter, 4ft. 3 in, 
deep, provided with 
rake.type agitator 
driven through 
worm gearing. 


WORKS 
LONDON OFFICE 


THE CHEMICAL AGE 






STEAM 


WIDNES 
BRETTENHAM HOUSE W.C. 2. 


NY, los 
TEMPLE BAR 9631 
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FOUNDED 1830 


Old-established yet up-to-date in every detail, 
this organisation provides a specialtsed 
service for the chemical industry that ensures 
rapid ‘delivery and low prices all the time 












MANUFACTURERS AND PROPRIETORS OF 


“INVICTA” age 


PLUMBAGO CHARCOAL (Wood & Animal) MANGANESE 
Ml 44 BITUMINOUS MATERIALS 
INVICTA™ 50% noap construction 


G RI N D | N G a improved mills, of 


description of 


chemical and other materials for the trade 


THOMAS HILL-JONES, LTD. 


MANUFACTURING CHEMISTS, INVICTA WORKS, BOW COMMON LANE LONDON, €.3. 
and at MEESON’'S WHARF, BOW BRIDGE, E.15 :: CONTRACTORS TO H.M. GOVERNMENT 
Telephone : EAST 3285 (3 lines). Telegrams: Hill-Jones Bochurch, London 



















POSITIVE AIR 


@ One of the many Holmes-Connersville Blowers supplied to Chemical Works. 
Capacity of machine illustrated, 120,000 cu. ft. per hour against a pressure 
of 3 ibs. per sq. inch. Speed 400 r.p.m. 


HEAD OFFICE « TURNBRIDGE- 


’ W - Mv ~ 


. _ y 
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HOLMES-CONNERSVILLE 





BLOWERS 


deliver a positive, reliable and 
oil-free supply of Air econo- 
mically and efficiently. 

Absence of internal contact 
ensures long life, low main- 
tenance and continuous opera- 
tion over long periods. 

Many of these machines are in 
successful operation for the 
handling of Gases. Over 1,400 
have been supplied already 
for such purposes. 


HUDDERSFIELD 


PENNS H 
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VERTICAL AERATOR 
TYPE VD/0110/234 
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CATION OF TRADE WASTE WATERS | 
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The treatment of trade waste waters calls | : 
for specialized experience. For over 40 
years we have been engaged in the manu- 
facture and installation of mechanical 
equipment for this purpose. The range 
of manufactures is extensive and includes 
Screens, Grit Separators, Settling Tanks, 
Revolving and Rectangular Sprinklers, 
Biological Treatment Plants, Pumps, 
Ejectors, Valves, Penstocks, Floating 
Arms, Lime Mixers, etc. These are 
described and illustrated in a comprehen- 
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+ ghTH -y Woes. r ee sive series of booklets. 
DYE WORKS, TAN. . 
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BREWERIES, ARTIFICIAL 
SILK WORKS, WOOLLEN 


Nn A\ oa wt 
meio OOS uit” of et 
ee ee — 


a — an a. 
Sw ee —— 


AHaES CROSTA AILLS & COMPAN 
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Y LTD. 
LANCS. 








Chemical Equipment lined with Established a Century 
Acid-resisting Glass Enamel and a Half. 1795-1945 


T. & C. CLARK & C° L” 
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— YOUR FUEL 
| WATCHERS 


Sree qEPrareer- 














7| bring 


immediate RESULTS 


Have you realised just how bigthe | Don’t forget that there are Fuel 
iuel saving can be when a planned, Efficiency Bulletins to provide you 
efficient Fuel Watching system is | with the latest * specialist ’ knowledge 
operating in a factory? Resourceful | on almost every fuel subject— 
factory managements have found in | valuable advice at your finger-tips, 
intensified Fuel Watching the answer | ready to be put to full practical 
to their fuel problems. use. 


together they cannot fail 


The combination of a good Fuel Watching system and the intelligent use of your Fuel 
Efficiency Bulletins cannot fail to bring immediate and very welcome economies in 
the consumption of coal, gas and electricity. 


se Fuel Watchers’ Badges and additional copies of the 
Fuel Efficiency Bulletins can be obtained from the 
Regional Offices of the Ministry of Fuel and Power. 


ISSUED BY THE MINISTRY OF FUEL & POWER 
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THIS APPARATUS MAKES 
POTENTIOMETRIC 


TITRATION EASIER 
THAN TITRATION BY 
COLOUR INDICATOR 


With this, the Mullard Electrometric 
Titration Apparatus Type E.920, a robust 
* magic-eye ’ tuning indicator replaces the 
usual fragile galvanometer. No external 
battery is needed. Drift, a frequent bug- 
bear with such apparatus, has been 
entirely overcome — by an ingenious 
new circuit. The apparatus is unaffected 
by changes in the supply-main’s voltage, 
and is equally suitable for research 
laboratory or factory. Being extremely 
simple to use, operatives with no special 
training can use it. The price is £33.10.0. 
For further particulars write to the 
Mullard Wireless Service Company Ltd., 
Measuring Apparatus Section, Century 
House, Shaftesbury Avenue, London, 
W.C.2. 


MULLARD 


MEASURING APPARATUS 











REGD. TRADE MARK. 


SCIENTIFIC GLASSWARE 


Safe under severe strains! 


The many risks to which laboratory glass is | 
subject when important tests and ex- | 
periments are being carried out, call for 
glassware of proved reliability under 
conditions of severe strain. 


The amazing resistant properties of PYREX, 
Brand Scientific Glassware have been of 
inestimable value alike to the scientist, the 
research worker and the manufacturing 
chemist. 


With the remarkably low co-efficient of 
expansion of .0000032, PYREX Brand 
Scientific Glassware is immune from the 
elfects of sudden thermal changes, which 
feature allows the structure of PYREX 
Brand Glassware t> be heavier and more 
robust than that of ordinary glass, thereby 
giving additional safety against breakage: 
in everyday handling. 


PYREX Brand Scientific 
Glassware ts supplied onty 
through Laboratory Furnisis- 
ers, butsllustrated catalogue 
and two free copies of one 
Chemsst’s Notebook will be 
sent direct on application 
to us. 


Ask for PYREX Brand 
and see that you get it! 


JAMES A. JOBLING & CO. LTD. 
SUNDERLAND. 





T. 44. C. 
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FLAMEPROOF 
CONTACTOR 


STARTERS 


DIRECT-ON-LINE 


for motors up to 
10 Horsepower 
at 400/550 volts. 







STARTER, with mechanically and 
electrically interlocked isolator, 
for motors up to 10 Horsepower. 
Cover cannot be removed 
unless isolator is open. 





STARTER (without Isolator) 
for motors up to 7: Horsepower. 
Isolator :-— ° ° 

In separate flameproof chamber. 

4 , Flameproof Reversing Starters up to 


Starter can be examined with 6 Horsepower at 400/550 volts. 

isolator open in perfect safety, 

and complies with Coal Mines Flameproof Star-delta Starters up to 
Draft Regulation | 4 (iii). 15 Horsepower at 400/550 volts. 


Conform to BSS.229/1940 


RUGBY 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, RUGBY, antes 
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ACTIVATED 
ALUMINA © 


ADSORBENT AND CATALYST 





| 
ACID-RESISTING : 
—=CEMENTS= 


PATENT ACID-PROOF 
NON-SLIP FLOORS 




























TANK LININGS 
ETC. €TC. | 


BRITISH 
MANUFACTURE 
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Consult WRITE FOR 


F. HAWORTH (“laa | | PARTICULARS 


RAMSBOTTOM - LANCASHIRE PETER SPENCE & SONS LTD. 


Phone : Grams: NATIONAL BUILDINGS - ST. MARY'S PARSONAGE 
Ramsbottom 3254. *“ Cement,’’ Ramsbottom. | A N C H F S T ? R : c 


LONDON OFFICE: 4 HANGER GREEN, EALING W.5 


@) Ab6 


TOWERS 


ANALYTICAL BALANCES 
Capacity 200 grm. 






































































Sensitivity 0.1 mgrm. 


Towers Model 75 £27 .10.0 
(illustrated) 


Model 55 £19 . 10 










. 0 










Towers 


Made in our workshops at Widnes. 


Full particulars on application 

J. W. TOWERS & CO. LTD. 

Head Office and Works : WIDNES 
MANCHESTER: 44 Chapel Stc., Salford 3 LIVERPOOL: 134 Brownlow Hill 





MODEL 75 








SCIENTIFIC LABORATORY APPARATUS - 
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Faded account books still in . existence show that the 


Staveley Works were in active’ operation as far back 
as the year 1690. The Staveley Coal & Iron Co. Utd. was 
one of the first to. be registered under the Act of 1863. 


THE STAVELEY COAL & IRON CO., LIMITED. NR. CHESTERFIELD 





xis THE CHEMICAL AGE MARCH 17, 1945 








REASONS FOR USING 


‘ANALAR’ CHEMICALS 


They are of British Manufacture 


‘= 


They conform to published standards of purity 


‘coum OxaLATE 


They are supplied under labels showing 
maximum limits of all likely impurities 





They are bottled under conditions which 
ensure freedom from contamination 





@ They are so pure that ‘ reagent errors’ are 
eliminated 


‘AnalaR’ laboratory chemicals are essentially intended 
for use as the standard analytical materials in laboratories 
where important and responsible work is undertaken. 


The ‘ ANALAR’ specifications are set out in the publication 
“‘ ANALAR STANDARDS FOR LABORATORY CHEMICALS.” 


Third Edition 
Price: 5s. Od. Postage extra 
THE BRITISH DRUG HOUSES LTD. 
GRAHAM STREET LONDON N.I 
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AND SON, LIMITED 


Harders Rd., Peckham, LONDON, S.E.15 | 
Phone: New Cross !626 | 
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The Chemical Age 


A Weekly Journal Devoted to Industrial and Engineering Chemistry 


BOUVERIE HOUSE, 154 FLEET STREET, LONDON, E.C.4 


Telegrams: ALLANGAS FLEET LONDON Telephone: CENTRAL 3212 (10 lines) 
GLASGOW: 116 Hope Street (Central 3970) BIRMINGHAM: Daimler House, Paradise Street (Midland 0784-5) 


THE CHEMICAL AGE offices are closed on Saturdays in accordance with the adoption of the five-day week by 
Benn Brothers Limited 
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3 March’ 17, 1945 eae _Subseription 21s. 
The Severn Barrage 
NY hopes that may have been grid. These modifications have given 
entertained that the generation of rise to certain changes in the design of 
electrical power from the river Severn the station which it is not necessary to 
would lead to electricity cheap enough describe here. 
to enable electro-chemical industries to The principal modification is in the 
be developed in this country have been method of working. Tidal power is 
finally shattered by the latest report on intermittent. Over each 24 hours there 
the Severn Barrage Scheme. Several will be two periods of about 7 hours each 
reports have been issued on this scheme, during which the barrage plant would 
of which the most comprehensive was operate, leaving two periods of 5 hours 
that of the 1933 Severn Barrage Com- each without production. The output on 
mittee. No action was then taken and spring tides is much greater than on 
the Minister of Fuel and Power set up neap tides and, furthermore, high water 
a panel of engineers in November, 1943, occurs about 48 minutes later each day. 
to review the conclusions of the 1933 Nothing can be done to smooth out the 
Committee. seasonal variations of the power avail- 
In general, the 1943 Committee has able, and the 1933 Committee foresaw 
found itself in agreement with most great difficulties in utilising a daily 
of the major features proposed by the variation in power of this character. 
1y33 Committee though with certain They recommended a system of pumped 
exceptions. These storage whereby part 
exceptions are based On Other Pages of the power gener- 
upon later develop- Notes end Gommente 995, ated would. be used 
ments in the design Boilerp Plant Moeiatenance— to pump water back 
of hydro - electric Mineral Wealth and _ Rustic into storage so that 
plant, enabling fewer Charm—Evanescent Ink the variable and in- 
but larger turbine Royal Institute of Chemistry ... 236 termittent power 
and alternator units Magnesium Production—I -- 237 could be replaced 
to be installed: the [ndustrial Research ie see 243 either bv constant 
great increase in the LE SE, continuous 
Fertilisers—-Iron and Steel Ss power oO! 
price of coal de- Prices by power varying 
livered to electricity Gammerane _ 244 with the daily de- 
power stations since Bored Glass Carboys ry .. 246 mand. In these cir- 
1933; the present and Personal Notes ... . ... 248 cumstances the power 
future necessity for Parliamentary Topics... ... 248 available per year 
conserving coal; and Seaweed Research “49 was calculated to be 
pee tal - : General News from W eek to Week 249 “17: Ree 
lastly, the great ex- aeleeiiin Mimciaie 951 (1610 million units. 
pansion in the sup- Company ie =f ms "959 The 1943 Committee 
ply and control of New Companies Registered _. 952 has come to the con- 
electricity with the = stocks and Shares ! ... 252 clusion that the vary- 
development of the British Chemical Prices .. 254 ing and intermittent 
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234 


output of the barrage could be taken up 
by the existing electrical grid by operat- 
ing the coal-nhred stations to suit the 
output of the barrage. By this means 
pumped storage is avoided, barrage 
current will be cheaper, and the energy 
available will be increased by approxi- 
mately 2100 million units per annum. 
Our reading of the report is that since 
the power output is increased and the 
capital cost materially decreased by 
eliminating the pumped storage system, 
the Committee has adopted this proposal 
as a means for reducing the cost of the 
current, and that without this change 
there would be no economic basis for the 
construction of a Severn barrage. 
Coal-fired stations supplying current 
to the grid are restricted in that output 


from any one source is limited to a 
reasonable proportion of the total 
demand on the system at any time. 


This limitation in the case of the Severn 
barrage is to be 20 per cent. of the 
demand. On this basis and on 1944 
prices it is concluded that between the 
vear 1955, when the barrage could be in 
operation, and 1970 the cost of current at 
reception points would be o0.275d. per 
unit, falling to o.262d. after 1970, by 
which time the restriction would cease to 
operate. The cost at barrage substations 
would be o.209d./kWh: with coal saved 
at the average rate of 1.046 Ib. /kWh, 
the average cost of coal delivered to 
coal-fired station bunkers would have to 
be 37s. 3d. a ton to justify this figure of 
0.209d. on purely economical grounds. 
The Committee has considered what 
use can best be made of electrical enere\ 
of this intermittent character. It was 
hoped that some direct industrial use 
might be found bv the erection of suit- 
able factories in the neighbourhood of the 
barrage, but this was ruled out since it 
was found that no industry is at present 
equipped to utilise intermittent, variable, 
and progressive energy in accordance 
with the tidal cycle. It was thought 
possible that such processes might be 
devised in future and particular reference 
is made to the manufacture of magnesium 
oxide or the production of hydrogen and 
oxygen by the electrolysis of water. It 
does not appear, however, that there 
would be anything like sufficient demand 
to absorb the barrage output, at any rate 
for some time. Other methods of utilis- 
ing the current were investigated, such as 
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district heating, co-operation with othe: 
tidal schemes which might operate when 
the Severn barrage was out of commis- 
sion, similar co-operation with hydro- 
electric stations, and pumped storage as 
mentioned previously. For various 
reasons all these solutions were rejected, 
and it was decided that the only feasible 
method was to couple the barrage plant 
to the grid system and to regulate the 
output of coal-fired stations so that they 
might, together with the barrage, give an 
output varying with the daily fluctuation 
of demand. 

Under these conditions the decision 
whether to build the Severn barrage 
station or not is one of extreme ditficulty 
because, since the barrage current is not 
produced at the same time each day 
owing to the daily recession—some 48 
minutes—of the time of high water, the 
same capacity of coal-fired stations must 
be built and maintained whether the 
Severn barrage is constructed or not. 
We thus have (1) a huge expense in 
building the barrage, estimated at 
£47,000,000; (2) a reduced efficiency in 
lb. /kWh for the coal-fired stations, which 
must work intermittently or at least at 
lower output, in order that the grid may 
accept the barrage current; (3) an in- 
creased capital cost per kWh for coal- 
fired stations, since their load factor will 
certainly not be improved. On the other 
hand, it is shown in an appendix to the 
report that ‘‘ tidal energy can under cer- 
tain conditions, dependent on capital 
charges, working costs, and price of coal, 
be supplied at a cost not greater than the 
average cost of energy from coal-fired 
stations and in so doing saves the con- 
sumption of coal that would be necessary 
if it were supplied from such stations.’’ 

Whether the barrage should be built or 
not, therefore, depends on three factors. 
On the strictly economic side the factor 
is the price of coal. It is suggested in 
the report that the already high price of 
coal will not decrease, but on the con- 
trary will continue to increase. The 
average price of coal (presumably de- 
livered to the Central Electricity Board 
Stations) rose from i4s. 8d. in 1933 to 
16s. 10d. in 1936 and to 42s. 2d. in 1944. 
Concurrently with the prophecy of the 
increasing price of coal the report also 
prophesies a decreasing quantity of coal 
required per kWh at coal-fired stations, 
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down to a_limit of 0.54 lb. coal/kWh 
which, it is reckoned, will be reached in 
or about the year 2035. Under these 
conditions, admittedly problematical, it 
is computed that the Severn barrage 
would be economic over an 80-year 
amortisation period if the price of coal 
were 49s. 1d. in 1962, 49s. 7d. in 1970, 
rising steadily to gos. 6d. in 2035. = It 
must not be forgotten that the present 
price of coal is abnormal and that the 
Minister of Fuel has appointed a Tech- 
nical Committee on Coal Mining (which 
should report soon), the object of which 
is to decrease the cost of coal by 
appreciably increasing the output per 
man-shift. 

The second factor is the necessity for 
conserving coal. It is quite evident 
from the figures given that we are not 
going to get current any cheaper (to say 
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-35 
the least) during the first 80 vears of the 
lite of the Severn barrage than we should 
if the barrage was not built. . Is it worth 
while building the barrage in order to 
save a quantity of coal which is estimated 
to be about 1,000,000 tons a year in 1955 
decreasing to just over 500,000 tons 
year by 2035? 

The third factor is the contribution 
which the building of the barrage would 
make to employment in the difficult 
post-war period that is so nearly upon 
us. It is estimated that during the 
eight years of construction there would 


be an annual average of 11,727 men 
employed in this work. Clearly, the 
decision is not going to be. easy. 


Whatever is decided, it is fully apparent 
that we cannot establish cheap power 
industries on the basis of the 
barrage. 


Severn 








NOTES AND 


Boiler Plant Maintenance 
O N previous occasions we have made 

reference to the merits of main- 
tenance engineers, whose branch of work 
has suffered heavily during the war 
from shortage of man-power. We are 
therefore all the more glad to hear of 
the issue of a booklet which will be of 
assistance to them, at any rate to those 
who are charged with the maintenance 
of boilers. Officials of the Ministry of 
Fuel, whose Fuel Efficiency Committee 
has produced the pamphlet (Fuel Eff- 
ciency Bulletin No. 38), inform us that 
they have searched technical libraries 
and bookshops in vain for a_ reliable 
guide to the practical side of boiler 
plant maintenance, though boiler plant 
operation is dealt with adequately. No 
doubt this lack of guidance has some- 
thing to do with the poor state of much 
industrial boiler plant to-day. The 
close scrutiny which steam generation 
and boiler plant performance have been 
given on a national scale under war 
conditions has shown the extent to 
which maintenance of plant had _ been 
neglected. ‘‘ In many instances,’”’ thé 
Ministry points out, ‘‘ the condition of 
the boiler plant was found to be such 
that efficient operation was impossible, 
the most elementary principles of boiler 
maintenance having been ignored.’ All 
efforts to raise performance to a high 
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level must, of course, fail if the plant 
is not in a good state of repair. If the 
plant is well maintained good results 
are more easily got from inferior fuels 
and the demands on boiler-house labour 
are eased. A special advantage of this 
Bulletin No. 38 is that, although there is 
in it a wealth of really useful facts and 
suggestions, these are set out in such a 
manner that the information is quickly 
grasped. 


Mineral Wealth and Rustic Charm 
HE decision of the Minister of Town 
and Country Planning to permit the 

construction of a cement works at 

Cauldon low, Staffordshire, appeared 

to set a term to the controversy about 

the amenities of the Manifold Vallev. 

The decision lavs down that the ex- 

ploitation of Britain's natural wealth 

must take precedence of the rural statis 
quo, provided that due arrangements are 
made about manufacturing and working 
methods and suitable landscape treat- 
ment. As a result of representations 
made by the C.P.R.E. and other bodies 
it has been laid down that quarry waste 
must be carted awav, that trees must be 
planted on land spoilt by quarrying, and 
that smoke and dust must be reduced to 

a minimum, and the Minister said that 

he had taken geological and economic 

factors into account, as well as ques- 
tions of amenity. It comes all the more 
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as a surprise, therefore, to learn that a 
rich seam of coal has been discovered in 
the vicinity of Cauldon Low. This in- 
deed puts a new complexion on the 
matter, and the main economic advant- 
age of opening the cement works dis- 
appears in a flash. For there is no 
doubt that the opening of a new colliery 
would suit the unemployed miners of 
Cheadle far better than could a cement 
works. Those who fought for preserv- 
ing the attractiveness of the countryside 
will be the better pleased, too. For 
to-day the opening of a pit no longer 
means the devastation of a wide area, 
as the colliery at Calverton, in rural 
Nottinghamshire, bears witness. It 
looks as though bounteous Nature has 
sprung a pleasant surprise on _ both 
parties to the controversy. 


Evanescent Ink 


EFERRING to the letter from Mr. 

Mathews in our issue of March 3 
(p. 205) on the subject ‘‘ Waste Paper 
and the Chemist,’’ a correspondent re- 
calls a note published in the weekly 
journal Prometheus, edited by the dis- 
tinguished dyestuffs chemist, Professor 
O. N. Witt, and published in Germany 
in the closing years of the 1oth century. 
The scope of the journal was to enlighten 
the public about scientific and technical 
developments, and one of the editor’s 
weekly articles dealt with this very 
problem of de-inking paper. This was 
at the time when newspaper printers, 
especially in France and America, were 
in the habit of using aniline dyes. for 
printing; these were easily removed by 
bleaching, thus greatly facilitating the 
de-inking of used paper. Dr. Witt was 
strongly in agreement with this practice, 
and asked ‘f Why should one print 
evanescent news on perishable paper 
with imperishable ink?’’ The problem 
to-day is much the same, and our corres- 
pondent asks why easily removable or 
bleachable dyestuffs are so little in use 
in the printing industry, even for news- 
print, which normally does not have so 
long a life as documents, books, and 
the like. 








Peru’s portland cement production in. 
reased from 285,000 barrels in 1928 to 
| 227,000 barrels in 1943 and the opening up 
f further limestone deposits is under con- 
sideration. 


MARCH 17, 1945 


Royal Institute of Chemistry 
The President’s Address 


T the 67th annual meeting of the Roya! 

Institute of Chemistry held on March 
12, Professor Alexander Findlay, the presi 
dent, emphasised the growing opportunities 
for men of science to bring about a better 
balance between science and politics and 
between knowledge and power. The tasks 
of government and the formation of a 
national and international policy which will 
secure the fullest and most complete de. 
velopment and expression of human nature, 
when beauty and goodness merge and blend 
together with truth, depended in part on 
values other than the scientific, and involved 
problems which could not be solved merely 
by the application of the laws of natural 
science. However, in securing the material 
well-being of the people and in advancing 
industrial prosperity, science was all impor- 
tant and representatives of scentific institu- 
tions on the Parliamentary and Scientific 
Committee were playing a particularly im- 
portant part in keeping the Government in- 
formed about the discoveries and applica- 
tions of science and in providing a scientific 
method of approach to the problems of 
national admipistration, a method infused 
with the spirit of truth rather than of pre- 
judice or party partisanship. 

The roll of membership of the Institute 
had increased by 523 to 9227 and the regis- 
ter of students by 205 to 1225. The local 
sections had been active im Malintain- 
ing the scientific interests of the members 
by means of lectures and discussions. 


New Charter Suggested 


The president noted with satisfaction the 
greater collaboration among the various 
organisations of chemists and the better 
co-ordination of their activities, in which 
representatives of the Institute had con. 
tinued to play their part. He congratulated 
the Chemical Council on having gained from 
industrial firms and private subscribers 
greatly increased financial support for 
chemical publications. It was 60 years 
since the Institute was incorporated by 
Royal Charter. Its membership had _in- 
creased tweniyfold and there had also taken 
place remarkable expansion of the activities 
of chemists in both range and variety. It 
was a tribute to the foresight of those who 
were responsible for drawing up _ the 
Charter that the Institute had so success- 
fully adapted itself to changing conditions, 
but the time had come to _ reformulate 
its aims and interests and to adapt 
its organisation so as the more effec- 
tively to achieve its aims and fulfil its 
responsibilities. Proposals for modifying 
the Charter and by-laws would pe taid 
before the members in due course. 
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Magnesium Production—I 


Developments in Thermal Reduction Processes 
by D. D. HOWAT, B.Sc., Ph.D., F.R.I.C., A.M.I.Chem.E. 


AR-TIME demands on the supplies 
W &i practically every metal of commer- 
cial value have forced increased production. 
Outstanding in this increased production 
is the significant new record output of 
magnesium. In the United States of 
America in 1939 the annual production of 
magnesium was about 3500 tons, while five 
years later the figure had risen to 250,000 
tons. In Britain production figures just 
disclosed' show that the output of mag- 
nesium rose from 5000 tons in 1939 to 23,000 
1943, almost a 500 per cent. increase. In 
view of the lack of hydro-electric power and 
the strained fuel position in this country 
the figures noted constitute a remarkable 
achievement. 

Grant? states that about half a ton of 
magnesium is incorporated in 2vcry bomber 
and fighter plane produced in the United 
States, the greater percentage of the mag- 
nesium output being absorbed in aircraft 
structural parts. The main structures of 
machine-gun turrets in American planes are 
made of magnesium sheets and castings, 
while practically every type of military air- 
craft, from large four-engined bombers to 
small training planes, is fitted with mag- 
nesium wheels. Extruded magnesium 1. 
yeams are being employed in the floor con- 
struction of the newer types of Douglas 
cargo planes. An associated war-time use 
of the metal—the manufacture of incendiary 
bombs—also calls for large tonnages. 
000-Ib. incendiary bomb known as a “ block 
burner "’ is composed largely of powdered 
magnesium, 

Post-war developments in engineering as 
applied to transport, whether by air, land, 
or sea, are certain to employ magnesium to 
a greatly increased extent. In view of the 
War-time expansion of the industry, sup- 
plies of the metal will be available on a 
large scale and almost certainly at keen 
prices. A great opportunity will be afforded 
to designers to break away from traditional 
features and to strike out boldly along new 
lines. The extensive employment of the 
light metals need not be restricted to trans- 
port engineering only; household fittings 
and appliances offer fields of use for these 
metals with great accruing benefits to house- 
wives. 

The Price of Magnesium 


Magnesium produced in the United States 
is priced at present at about 20 cents per lb. 
(roughly Is.), and it is practically certain 
that this figure will show a reduction in 
post-war years. This low price constitutes 


a real challenge to the magnesium producers 
in this country. Considerable investigation 
and reseach, with real plant development, 
have taken place in Britain during the war 
years, but will the technical skill required, 
combined with the modern and efficient 
plant, allow magnesium to be produced at 
prices comparable with those obtaining in 
the United States? 

Modern methods for the production of 
magnesium originated in the experiments 
of Bunsen in 1852, when he obtained pure 
magnesium by the electrolysis of the fused 
chloride. The Stassfurt deposits in Ger- 
many yielded a double chloride of magne. 
sium and potassium (carnallite) which 
proved the most suitable material for the 
production of magnesium by electrolysis, In 
1886, the first electrolytic magnesium plant 
began to operate at Bremen and until 1917 
Germany had almost a complete monopoly 
of the sale of this metal. As a result of 
the rise in price of magnesium during the 
First German War, some American firms 
entered the field, the Dow Chemical Com- 
pany building quite a large plant in Michi- 
gan in 1917. ~ Consumption of magnesium in 
the United States in 1918 was DR4, 000 lb., 
so that to-day’s consumption is about 2000 
times that of 26 years ago, 


Electrolytic Processes 


Electrolysis of fused baths of magnesium 
chloride proved the only important commer- 
cial method of production for many years. 
Magnesium oxide is extremely difficult to 
reduce and in treating magnesite ores the 
chloride is formed by interaction with car- 
bon and chlorine at high temperatures: 

Mg0+Ci,+C — MgCl,+CoO .......... (1) 
Subsequent electrolysis releases the chlor- 
ine, which is recycled for further use, 
while the metal is set free in the molten 
form, | 

Various difficulties are encountered in the 
electrolytic process: e.g., the formation of 
anhydrous magnesium chloride; the corro- 
sive character of the chlorine gas which 
must be handled in large quantities ; losses 
of chlorine; and the intricate design of the 
electrolytic cell. Many attempts have been 
made to devise thermal reduction processes 
for the production of magnesium but until 
very recently these had met with but little 
success and virtually the entire magnesium 
output was obtained by the electrolysis of 
fused chlorides. 

In the development of thermal reduction 
processes some serious difficulties are en- 
countered, centring mainly around the price 
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of the reducing agent, the temperature at 
which reduction occurs, and the highly pyro- 
phoric nature of magnesium vapour and 
dust. As magnesium boils at 1097°C., the 
reduced metal is liberated in the vapour 
form, and the condensation of the vapour 
and collection of the dust present tricky pro 
blems. A wide choice of reducing agents 
exists: carbon. silicon, aluminium, ferro 
silicon, calcium carbide, and silicon carbide. 
Although carbon is obviously the cheapest 
reducing agent, a carbon-are furnace is 
necessary for the reaction, the reduction 
temperature being in excess of 2000°C. Much 
lower temperatures are possible with the 
other reducing agents but the cost of these 
substances militates against the successful 
development of the processes. In actual fact 
only two thermal processes for magnesium 
production have been successful on a full- 
scale plant : the Hansgirg process using car. 
bon, and the Pidgeon process using ferro 
silicon as reduction agent. 

As an example of a process developed on 
a large scale under the stress of the present 
war a brief outline may be given of that 
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CROSS SECTION OF CRUCIBLE ON LINE A.A 


Fig. 1. Arrangement of crucible con- 

denser unit of rectangular cross-section, 

as used by International Alloys, Ltd. 
(B.P. 545,312). 
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adopted by International Alloys, Ltd., in 
this country with aluminium powder as the 
reducing agent. Desch* indicates that the 
process employed magnesia obtained from 


sea water. 


International Alloys’ Process 


A mixture of magnesia with powdered 
aluminium formed into briquettes under high 
pressure is cuarged into specially designed 
erucibles in which it is preheated to 
400°C. The crucible is a partitioned cham- 
ber with a central duct leading downward 
to the condenser arranged underneath it 
Assembled compactly together into a port 
able unit the crucible and condenser are 
pushed upward into a vertical cylindrica! 
furnace heated electrically. After making 
good the joinis, the furnace is evacuated 
down to a pressure of less than 4 mm, of 
mercury. Resistance elements heat the 
crucible to a temperature of 1100°-1250°C. 
Magnesium vapour begins to distil off, pass 
ing downward into the condenser which 1s 
maintained at a much lower temperature )y 
water-cooling. The vapour condenses in 
the form of masses of flat crystals. After 
a period of about twelve hours the tempera- 
ture is reduced and the vacuum broken. The 
portable unit comprising condeaser and 
crucible is withdrawn from the furnace, and 
the deposit of magnesium is removed from 
the condenser and transferred to a remelt- 
ing furnace. Although offering the great 
advantage that the condenser magnesium 
was in a non-pyrophoric form and could be 
handled safely in air, this process was com- 
pletely uneconomic from the cost of the re 
ducing agent. The Report of the Select 
Committee on National Expenditure gives 
the production cost as 3.11d, per Ib.* 

Before the plant was shut down a con 
tinuous vacuum furnace was designed’ on 
the tunnel-kiln principle, the portable unit 
of crucible and condenser being pushed 
through the furnace by a_ hydraulically 
sperated ram. The design of the crucible 
condenser unit is shown in Fig. 1. Special 
loading and unloading chambers were pro- 
vided, which were separated from the main 
furnace by vacuum-tight doors and evacu- 
ated by separate pumps. 

According to the patent claims® other re- 
ducing agents such as silicon or ferro. 
silicon may be used in place of aluminium. 
lf these claims are substantiated there may 
be a future for the process. The actual 
plant and chemical engineering technique 
involved are of a very high order. Operation 
of the large furnaces employed at the high 
vacua aud temperatures constitutes a really 
notable achievement. 

Reduction of magnesia by carbon offers 
two difficult problems in actual practice: 
first, a temperature of 2200°C. is required, 
Mg0:iC = Mg 


and second, the reaction 
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+CQ is reversible, so that as the tempera 
ture falls magnesium oxide is reformed. An 
electric are furnace affords the necessary 
temperature for reduction, but means must 
be provided to cool very rapidly the mixture 
of gases escaping from the reduction fur- 
nace. 


The Hansgirg Process 


At Radenthein, in the magnesite-produc 
lig region of Austria, Hansgirg brought to 
ui commercial suecess a process for the re 
duetion of magnesium oxide by carbon using 
large volumes of hydrogen as the rapid (or 
‘shock “) cooling medium. Aceording to 
Landis’ the briquetted charge contains 
finely crushed magnesite and anthracite in 
the proportion of approximately three to 
one. A serew conveyor takes the charge to 
the ram feeder at the base of the furnace. 
Reduction is effected in a evlindrical electric 
furnace, power being supplied to three 10-in, 
carbon electrodes from a 3000 KVA trans- 
former, A hydraulically operated ram puslies 
the charge upwards into the space between 
the electrodes, through an aperture provided 
in the carbon block base of the furnace, The 
furnace, composed of a welded steel casing 
lined with earbon blocks, is tight against 
uu internal pressure of several inches of 
mercury. Hydrogen at 50 mm. pressure is 
introduced just below the oil-cooled glands 
on the electrodes to prevent metal vapour 
coudensation on the cooler parts. 

Iscaping from the reduction furnace the 
caseous mixture of magnesium metal vapour 
and carbon monoxide passes through an 
oil-cooled cone into the condenser. Large 
volumes of under-cooled hydrogen for 
‘shock ~ cooling are introduced through 
numerous slots in the cone, and the length 
of passage from the are in the furnace to 
the mouth of the cone must be as short as 
possible. Some 40-50 volumes of hydrogen 
are injected per volume of magnesium 
\apour, so lowering the mixture of gases 
almost instantaneously to a temperature of 
10° -200°C. This sudden cooling produces 
ua condensate of magnesium in the form of 
a very fine powder. Some idea of the con- 
struction of the furnace and the cone may 
be Obtained from Fig. 5, although the par 
ticular design illustrated utilises oil as the 
shock-cooling medium. 

An oil-cooled welded steel cylinder arranged 
horizontally constitutes the condeiser which 
contains only a rotary scraper to remove 
large particles of precipitated magnesium, 
und a poking rod to keep the cone free of 
deposited metal. ‘Two outlets are provided 
in the condenser, the upper taking off the 
ereater proportion of the magnesium dust 
in suspension in the gases, and the lower to 
recover coarse precipitated particles of 
lagnesium. The solids produced in the 
condenser carry 30-60 per cent. magnesium 
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metal, 15-25 per cent, of magnesium oxide, 
and unburned carbon, 

The mixture of hydrogen and entrained 
magnesium dust leaving the top of the con- 


denser passes through two oil coolers which 
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reduce the gas temperature to about 60°C. 
From the coolers the mixture of gases passes 
to bag filtration units in which practically 
all the magnesium dust is deposited. 
Mechanical shaking gear removes the mag- 
nesium dust from the inside of the bags, 
the deposited material falling down into the 
conical base of the unit from which it is 
withdrawn by a screw conveyor. 

Hydrogen from the filtration unit now 
contains a quantity of carbon monoxide, 
from which it must be purified after each 
evele. Carbon monoxide may be removed 
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partly by an activated adsorbent after the 
hydrogen has been passed through a re- 
frigerator. The Austro-American Magnes- 
site Co., Ltd., has patented a process for 
the conversion of carbon monoxide by steam 
under pressure, the resulting carbon dioxide 
being washed out of the gas stream by high- 
pressure water. After absorption of carbon 


dioxide the gases pass through electric 
dryers and then to the gasholder from 


which the hydrogen is recycled to the cone 
on the reduction furnace. 

Magnesium dust from the bag filtration 
unit is taken by screw conveyors to hoppers 
to which coarse magnesium particles from 
the condenser are also fed. From the hop- 
per the dust passes to briquetting rolls, the 
briquettes being carried by a bucket con- 
veyor to a hopper from which the distilla- 
tion furnaces are fed. Magnesium dust 
produced at this stage contains about 50-60 
per cent. magiesium metal, and is treated 
in sublimation furnaces to effect purification 
of the metal and to convert the magnesium 
into a form in which it may be handled and 
exposed to the air. 

Sublimation furnaces, vertical steel re- 
torts, are charged from hoppers through 
hydrogen-tight flexible joints, the lower part 
of the retort being charged with briquettes 
and heated electrically. In the upper cool 
part of the retort is a condenser on which 
the sublimed metal is deposited in a strongly 
crystalline form. Before sublimation begins 
the retort is evacuated to a pressure of less 
than 0.5 mm. of mercury, under which pres- 
sure magnesium distils off at a temperature 
of less than 750°C. After the metal has 
sublimed, the retort is brought up to atmo 
spheric pressure with nitrogen and opened 
for the removal of the deposited metal. The 
product of the sublimation furnace is re 
melted in the foundry and cast into billets. 
The total metal output from a plant with a 
3000 KVA furnace is about three tons per 
day. A diagrammatic flow sheet of the pro- 
cess, constructed from the published data, is 
shown in Fig. 2. 


Modified Hansgirg Plants 


Plants operating on the Hansgirg process 
have been established in Britain, in Japan, 
and at Permanente, California.  Kirk- 
patrick states’ that the important modifica- 
tion incorporated in the Permanente plant 
is the use of natural gas as the shock-cooling 
medium in place of hydrogen. From the 
published description, the plant appears in 
all essentials to resemble closely the original 
proeess as practised at Radenthein with one 
or two minor changes. 

Ore, obtained by the calcination of mag- 
nesite or brucite from Nevada, together with 
magnesia from seawater, is mixed with 
petroleum coke, and briquetted, using pitch 
as a binder. Smelting is effected in electric 
are furnaces, the first to be installed being 
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8000 kVA, while four later models of the 
same size are now in use. Hydrogen is in 
jected helow the electrode glands to prevent 
condensation of magnesium metal. The 
cone leading from the smelting furnace to 
the condenser is made of stainless steel, 
natural gas being injected into the mixture 
of magnesium vapour and carbon monoxide 
in the ratio of 25 volumes for each volume 
of furnace gases (i.e., about 50 volumes for 
each volume of magnesium metal] vapour). 
To agglomerate the fine particles of mag. 
nesium carried by the gases from the con- 
denser an electrostatic plant is employed, 
agglomeration of air-borne particles being a 
recent application of electrostatic precipi- 
tation which is being used on quite an ex- 
tensive scale. From the agglomerators the 
gases pass to the woollen bag filters in which 
the magnesium dust is separated 

Of the total volume of natural gas circu- 
lated per cycle, about 25 per cent. is with- 
drawn after passage through the bag filters 
and pumped to an adjacent cement plant in 
which the gas is used as fuel. After making 
up the circulating gas load with fresh 
natural gas, the carbon monoxide content is 
reduced to the safe limits. In this way the 
yuite elaborate gas-purification plant out- 
lined earlier is rendered unnecessary, al- 
though facilities have been provided for 
carbon monoxide purification oe treatment 
in solutions of copper ammonium salts 
under pressure, 

Magnesium dust from the bag filters, to- 
gether with the coarser particles from the 
condenser, is compressed into tablets, which 
are lifted to hoppers and discharged through 
gas-tight flexible rubber joints to the 
sublimation furnaces. As _ already des- 
cribed, the sublimation furnaces comprise 
an electrically-heated lower half with an oil- 
cooled steel condensation shell in the upper 
part. Volatilised from the briquettes at a 
temperature of about 750°C. under a pres- 
sure of less than 0.5 mm. of mercury, the 
magnesium condenses on the cooled shell in 
coarsely crystallised form. Each retort, 
operated on a batch basis, contains suffi- 
clent magnesium to yield about 1 ton of mag- 
nesium metal per 72 hours. When sublima- 
tion is complete the shel] is withdrawn by 
the overhead crane and the metal removed, 
remelted, and cast into pigs. The capacity 
of this American plant is now believed to be 
about 2,000,000 lb. per month. 


Operating Difficulties 


Operating difficulties with the Hansgirg 
process are considerable, most formidable of 
all being the necessity to maintain an atmo. 
sphere of hydrogen over the magnesium dust 
throughout the process. From the bag fil- 


tration plant the dust is degasified by pres. 
while 
joints must be fitted 


sure and briquetted under hydrogen, 
special flexible rubber 
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between the charging hoppers and the top 
doors of the sublimation furnace. Access 
to the base of the smelting furnace is 


achieved through a small steel-backed door, 
the hydrogen being allowed to burn around 
Opening up any 


the edges of the aperture. 
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pared with the horizontal type, may be 
opened and cleaned with a much greater 
degree of safety. A nitrogen purge is em. 
ployed in other parts of the plant, particu. 
larly in the sublimation furnaces. 

Little definite evidence is available re- 





Fig. 3. Plan view and 
sectional elevation of 
magnesium reduction 
unit assembly using oil 
as the shock-cooling 
medium ; as designed 
by U.S. Bureau of, | 
Mines. Jt 
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other part of the plant is, however, attended 
with considerable risk, especially the con- 
denser. Sprays are fitted and oil under 
pressure is pumped over the interior sur- 
faces to minimise the pyrophoric nature of 
the dust before the admission of air, 

According to a recent report by Kirk- 
patrick,® considerable modifications in con- 
denser design have been effected at Per 
manente. In the older type of condenser 
the poking mechanism was fabricated from 
stainless steel and was cooled by oil circu- 
lation. Failure of the poker, with leakage 
of oil into the condenser, was quite fre- 
quent. In the new type of poker a heat- 
resisting cast alloy is employed with inserted 
cutting edges of very hard carbide. 

A vertical design of condenser replacing 
the large horizontal type has offered a num- 
ber of distinct advantages. Any coarse 
dust which may precipitate in the condenser 
falls by gravity to a hopper base from which 
it is removed by a screw conveyor. In 
this way the scraping mechanism may be 
dispensed with. Also, by installing a spool 
and a gate valve between condenser and fur- 
nace and also at the off-take pipe, the con- 
denser may be shut off from the remainder 
of the gas system. This vertical conden- 
ser, considerably reduced in size as com- 





garding the economics of the process, but 
it is claimed that in actual fact it is cheaper 
than the electrolytic or ferro-silicon  pro- 
cesses. According to Landis*®* the total 
power consumption is 18 kWh per kg. 
of metal (8.2 kWh per lb. of Mg.) of which 
14.5 kWh per kg. (6.6 kWh per Ib.) is ex- 
pended in the reduction furnace. In 
Britain, where the cost of electric power 
is rarely less than $d. per unit under war 
conditions, the electric power cost for even 
a compargtively small plant producing 
200.000 Ib. per month is £5600. In the 
U.S.A., with power commonly available at 
less than 3d. per unit (0.4 cents per kWh). 
it is easily possible to sell the refined metal 
at 20 cents (say Is.) per lb. Landis* quotes 
furnace efficiency figures as 85-90 per cent., 
giving, with sublimation losses, an overall! 
metal recovery in excess of 80 per cent. Even 
if 85-90 per cent. furnace efficiency proves 
dificult to attain in practice, an overall 
recovery of 75 per cent. or better is believed 
to compare very favourably with the electro- 
lvtic process. 


Oil for Shock-Cooling 


To replace hvdrogen as the shock-cooling 
medium by a less dangerous material, and 
so minimise the pvyrophoric nature of mag- 
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nesium dust, has been the aim of all mod.--. 
fications of the Hansgirg process. The 
most obvious substitute for hydrogen is oil, 
several patents having been granted in this 
connection. In addition, the U.S. Bureau 
of Mimes has operated a semi-scale plant 
using oil as the shock-cooling medium.® 
According to the deseription by Doerner, 
Holbrook, Dilling, and Harris® the appara- 
tus consists (as shown in Fig. 3) of an elec- 
tric are furnace connected through an orifice 
with a shock-cooling flue, together with a 
centrifugal separator for the recovery of 
liquid oil and condensed solids from the 
gases and vapours, a scrubber, and refriger- 
ated condensing coils. Separation of the 
oi] and magnesium metal powder is effected 


in two horizontal retorts, the distillation 
unit being shown in Fig. 4. 
iv flotation concentration a magnesite 


concentrate is produced containing about 
45 per cent, magnesium oxide and not more 
than 1.5 per cent. silica and yielding, after 
calcination, a material containing about 
40 per cent. magnesium oxide. After mix- 
ing with 23 per cent. of low-ash carbon, the 
material is ground in a rod mill and fed 
automatically in controlled quantities to the 


electric are furnace. Emerging from the 
furnace orifice at a temperature of about 
20000" C., the gaseous mixture of magnesium 


metal vapour and carbon monoxide is cooled 
rapidly by an atomised spray of light fuel 
oil to below 200°C., a considerable propor- 
tion of the oil being evaporated simultan- 
eousiv. The rate of oil fed to the atomising 
sprays is regulated so that the unvaporised 
pertion is just sufficient to form a fluid sus 


B 4 
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and carbides produced from the ore all in 
suspension in oil, the vapour phase consist 
ing of oil vapour and carbon monoxide, to 
gether with hydrogen and methane produced 
by thermal decomposition of the oil. 

Separation of the liquid and vapour 
phases is effected in a centrifugal device, the 
vapour passing first to a water-cooled scrub 
ber and thence to refrigerated condensation 
coils. Liquid oil from both the scrubbers and 
the refrigerator, together with any addi 
tious necessary, is recycled to the reduction 
furnace shock-cooling flue. Final exit 
vases, carrying about 50 per cent. carbon 
monoxide, 30 per cent. hydrogen, and 20 per 
cent. methane, have a fuel value about equa! 
io that of the dissociated oil. 

From the centrifugal separator the liquid 
oil with solids in suspension flows by gravit) 
to a pump, which elevates it to the hopper 
feeding the distillation unit. Removal of 
the oil is effected in the upper horizontal! 
retort of the unit, which is heated to 500°C 
The liquid suspension is moved through this 
upper retort in pans attached to continuous 
chains. As the pans move through the re 
tort, the oil is evaporated, being swept out 
into a water-cooled condenser by a current 
of hydrogen circulated through the system 
Evaporation of the oil from the suspension 
leaves a residue of small, dry, porous cakes 
of solid containing about 50 per cent. of 
magnesium metal. From the upper retort 
pans these cakes drop into a sealed hopper 
The lower member of the distillation unit 
consists of a horizontal alloy steel retort 
heated to over 1000°C. by external electric 
resistance elements. In the upper, heated 


Section A Section B. 


10V 





Fig. 4. 


Two-stage continuous distillation unit in which oil and magnesium are 


recovered separately, in process designed by U.S. Bureau of Mines. 


pension with the metal condensate, the 
amount required being controlled according 
to the temperature of the liquid/solid sus- 
pension. From the shock-cooling flue a 
liquid and a vapour phase are obtained, the 
liquid phase consisting of particles of mag- 
nesium metal and oxide, carbon, silicides, 


part of this retort are housed a number of 
alloy steel cages, which are moved through 
the retort by an electrically-driven ram 
operating through a sealed gland. Return 
movement of the cages to the feed entry 
point is effected by a drag chain and lifting 
wheel. Cakes of solid from which oil has 
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een evaporated are fed into the cages from 
ihe sealed hopper. As the cage is pushed 
»y the ram into the zone at 1000°C., the 
magnesium metal distils off and is carried 
oy a current of hydrogen to a condenser 
from which the molten metal is tapped. at 
(W00"’C., magnesium has a_ pronounced 
vapour-pressure, and a considerable partial 
pressure of hydrogen may be employed with- 
out affecting the distillation, 

According to the report,® results obtained 
show that it is practicable to use oil as a 
shock-cooling medium, and when atomised 
in-a nozzle of correct design it is as efficient 
as hydrogen. In addition, the very large 
gas-handling equipment is practically elli- 
minated while the oil film on the magnesium 
particles prevents spontaneous oxidation, 
Light stove oil has proved satisfactory, 
25 lb. having the same cooling effect as 
LOO cu. ft. of hydrogen. At 180°C. the 
total volume of gas and oil vapour to be 
nandled is 150 eu. ft. (at N.T.P.), compared 
with ten times this volume when hydrogen 
is employed, 

In the following table are given average 
operating data for a reduction unit using 
oil for shock cooling: 


Capacity (lb. of Mg. per hour) ... 7.11 
Conversion (per cent.) wie ee 
Power consumption (kWh_ per Ib. 
Oil consumption (lb. per lb. of Mg.) — 0.75 
Electrode consumption (Ib. per lb. 

of Me.) “= o a a 0.18 
MgO in condensate (ib. per Ib. 

of Mg.) ‘al al ee .. 0.50 
Carbon in condensate (lb. per Jb. 

of Mg. _ es ‘a 0.62 


By-product gas (CO, H 
(cu. ft. per lb. of Mg.) ... 26.5 
Energy consumption is 40-50 per cent. 
sher than that claimed for the Hansgireg 
process, but the small size of the unit must 
taken into account. 
So far as distillation is concerned. the 
uthors® believe that a unit which has a 
apacity of 100 |b. of metal per hour could 
produced with an energy input of 150- 
200 kW. Assuming a radiation loss of 10 
per cent., it is estimated that the unit would 
require O.57 kWh = for oil distillation and 
|.16 kWh for magnesium distillation, a total 
of 1.73 kWh per lb. of magnesium produced. 
(To be continued) 
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Liquefied petroleum gas used for chemical 
manufacturing in the U.S. is estimated to 
have increased by about 5,000,000 gallons 
in 1944 to a total of 60,000,000 gallons— 
representing 7.7 per cent. of aggregate sales 
—according to G. G. Oberfell and R. W. 
Thomas, of the Phillips Petroleum Company. 
These figures do not include butane or 
butenes used in the production of butadiene 
for synthetic rubber. 
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Industrial Research 
Dr. Smith Demands a National Inquiry 
gee gaa at Scunthorpe last week, at 
a 


joint meeting of the Institution of 
Chemical Engineers and the Roval Insti- 
tute of Chemistry, Dr. E. W. Smith, presi- 
dent of the Institute of Fuel, advocated a 
national inquiry into every aspect of re- 
search in industry. He could vouch for the 
quality of scientific research in this country, 
he said, but, unfortunately, the volume of it 
was negligible, 

He believed that if all the knowledge and 
fruits of research locked away in private 
files of institutes, companies, and indivi 
duals, for all practical purposes lying dor- 
mant for decades, could be brought to light 
and tabulated, much useless expenditure in 
time and mohey could be avoided in experi- 
mental phases afer the war. Dr. Smith ex- 
pressed the opinion that legislation should 
be introduced to prohibit industrial groups 
from paying university professors retaining 
fees as consultants, thus denying their 
knowledge to the community as a whole. 








New Control Orders 


Fertilisers 

AXIMUM prices for a new fertiliser, 

* Silico Phosphate,” are established 
by the Control] of Fertilisers (No, 30) Order, 
1945 |S. R. & O. 1945, No. 234). effective from: 
March 12. ‘* Silico Phosphate’ is defined 
as ‘‘ any ground phosphate rock sintered 
with an alkaline material in the presence 
of silica.” The standard price in Great 
Britain for 6-ton lots d/d nearest station is 
€9 6s. per ton. Deductions are made, at 
the rate of Is. 6d. per ton per month, for 
deliveries made before March, with a maxi- 
mum deduction ot 12s. per ton for July 
deliveries. Additions are made for lots of 
less than 6 tons, up to 20s. per ton for lots — 
smaller than 1 ton. 


Iron and Steel Prices 


The Control of Tron and Sieel (No. 40) 
Order, 1945 (S. R. & O. 1945, No, 2389), 
which came into force on March = 12, 
alters the maximum prices for certain iron 
and steel products, the principal changes 
being reductions in prices for forging ingots 
and alloy steel and increases for pig iron, 
tubes, certain classes of steel wire and wire 
rope, and certain iron castings. The hema- 
tite pig iron basis prices are raised by 15s. 
per ton, while alloy steel billets and bars 
are lowered by from 13s. to 15s. 9d. per 
ton. Maximum prices are also provided for 
the first time for hot finished and cold 
drawn tubes to Admiralty specifications 
and for cast iron brake drums. A list is 
appended of the altered related schedules. 
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Gammexane> 


An Insecticide with Outstanding Properties 


of... recently the principal i'.secticides 
in commercial use were pyrethrum, 
derris, nicotine, hyvdrocyvanic acid, paradi 
chlorbenzene, various organic lsocyanates, 
and the well Known poisons discovered by 
the alchemists, xide, arsenites 
aud lead salts. The use of the inorganic 
poisons is to be deprecated because thev 
are So poisonous to animal life and therefore 
dangerous if they get on to food such as 
fruit. Of these insect poisons hydrocvanic 
acid and the active principles of pyrethrum 
and derris, namely the pyrethrins and rote- 
none, affect insects in the smallest doses, and 
the pyrethrins and rotenone Bre not dan- 
gerous to mammals. 

Since pyrethrum and derris are expensive 
to produce, and the supply is limited, in 
vestigators have for some years been look- 
ing for chemicals easily synthesised which 
would be as effective as the pyrethrins aud 
rotenone. From 1954 over a period of five 
years we, in I.C.I., investigated several 
thousand organic and other chemicals pre- 
pared in our various laboratories. These 
were tested by Dr. O. B. Lean and his staff 
at the I.C.1. Hawthorndale Laboratory at 
Jealott’s Hill. The general method of in- 
vestigating the toxicity of chemicals was to 
determine the concentration necessary to 
obtain a 30 per cent. kill on a series of 
standard insects. Among the insects used 
were grain weevils, flies and locusts, mos- 
quitoes and certain aphids. 


arsenious 


A Promising Discovery 


Five or six years ago we changed the 
method of attack and instead of testing large 
numbers of chemicals we selected certain 
insect pests and sought for the chemicals 
and methods best suited to fight them. 
Early in 1942, looking for a substance to 
kill the turnip flea beetle, we tried several 
chemicals, including heptachlorocyclohexane 
monochlorobenzene — hexachloride) and 
octachlorocyclohexane (orthodichlorobenzeie 
hexachloride). A sample 1.2.3.4.5.6. hexa- 
chloroeyvclohexane (benzene hexachloride, 
the chemical formula of which is C,H,Cl. 
or 666 for short) was also tested aiid this 
was found by F. J. D. Thomas to be pro- 
mising. This sample of benzene hexa- 
chloride or 666 was made in 1942 by F. D. 
Leicester (one of the few chemists in the 
Widnes laboratory whose service dates back 
to the days of the United Alkali Co.) by 
chlorinating benzene in the presence of 
light and crystallising the product from 








* Extracted from the Hurter Memorial Lecture, de- 
livered by Dr. Roland E. Slade, M.C., D.Se., F.R.1.C., 
M.1.Chem.E., on March 8 before the Liverpool section 
of the Society of Chemical Industry. 


benzene. The results of trials against a 
number of insect pests both in the labora 
tory and ou the small] field scale were most 
encouraging, but the results were not as 
consistelit as we expected. 

We investigated the inconsistent 
of different 
Webster 
of an 


action 
samples of 666 and K. C. 
exalined both the possibility 
mpurity being the active principle 
and also the toxicity of the various isomer 
forms of 666, the existence of four of whic! 
was established by Van der Linden in 1912. 
Late in 1942 pure specimens of the a- and 
B-isomers were prepared by J. C. Smart 
and their foxiciiy to imsects was investi 
gated by F. J. D. Thomas. It was found 
that both isomers were relatively inactive 
to weevils, the Q-isomer being practicall, 
non-toxic. Early in 1943 the y-isomer was 
isolated and found to be more toxic to 
weevils than aly substance which we had 
ever tested. It was thus established that 
the insecticidal action of 666 was due al. 
most entirely to the presence of y 
1.2.3.4.5.6. hexachlorocyclohexane which I 
shall call Gammexane. This, the active 
principle of 666, is present to the extent 
of 10-12 per cent. in the crude material. 


Preparing Pure Isomers 


In Smart’s method of preparing pure 
isomers, the crude material is treated with 
a limited amount of methanol, in which the 
a- and j-isomers are relatively insoluble. 
Separation of the solid product (I) leaves 
a solution containing the y- and §-isomers 
and other highly soluble chlorinated bodies, 
very little a and some 8. On evaporating 
the solution a small crop of practically pure 
y (11) is thrown down; as evaporation is con 
tinued, the next crop of crystals contains 
and some f£. A later crop contains y, a 
trace of 8 and some 8 (III). Pure a and 
pure £ may be readily isolated from (J) by 
taking advantage of the low solubility of 3 
in practically all solvents. Pure y may be 
readily prepared from (II) by recrystallisa- 
tion from chloroform. Pure 6 may be pre- 
pared with more difficulty from (JIT) by 
selective precipitation of a methanol solu- 
tion with petrol ether, followed by recrys 
tallisation from chloroform. 

The hexachlorocyclohexanes possess con 
siderable chemical stability. In the pro 
cess of manufacture they are exposed to the 
action of hot water and light for a cousider- 
able period. They can be erystallised from 
hot concentrated nitric acid. Hence these 
materials will be unaffected by continued 
exposure to the atmosphere. In the pre 
sence of alkalis, such as lime water at 606°C. 
or even at ordinary temperatures, hydrogei 
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chloride is removed from the benzene hexa- 
chloride molecule, giving a mixture of the 
isomers of trichlorobenzene. This effect 
may also be brought about by mixing 666 
with dry lime. Dehydrochlorination coes 
not take place with ground limestone or 
chalk at room temperature or at €0°C 
either dry or in the presence of water. So 
(66 is stable in natural waters. 

In the pure state the isomers of benzene 
hexachloride are well-defined, colourless 
crystals, practically insoluble in water, 
soluble in organie solvents, practically in- 
odorous and possessing bitter tastes. The 
sharp melting-points of highly purified sam- 
ples are given in Table TI. 


TABLE I. 
lsomer mp. © 
Alpha 157.5-158 
Beta SOG 
Gamma 112.5 
Delia 138-439 


The approximate composition of the crude 
material was established by three independ- 
ent lines of work. In the first place the 
extraction of the isomers by <elective sol- 
vents in the manner already described gave 
fairly accurate figures, especially for a and 
B. Secondly, comparison of the Liological 
activity of the crude material with that of 
the pure y-isomer enabled the y centent 
of the crude material to be defined approxi- 
mately when it had been demonstrated that 
the remaining constituents did uot contri- 
hute appreciably to the toxicity. In the 
third place, and at a later date, ihe com- 
position of the crude material was directly 
determined by infra-red spectroscopy by 
Dr. Thompsou at Oxford. ° 

Examination of the solubilities of the 
pure isomers brought to light the consist- 
ently low solubility of the B-isomer and also 
the higher relative solubilities of the y- 
and §-isomers. The latter, when present 
with the impurities in the crude material, 
forms syrups with solvents, making erystal- 
lisation extremely difficult. 


Toxicity 


The toxicity to animals has been investi- 
gated by Dr. H. Taylor, who found that 
the following quantities per kg. of body- 
veight were necessary to obtain a 50 per 
cent. kill (in seven days) of rats when in 
troduced into the stomach, 


TABLE II. 


Isomer Toxie dose 


Alpha 1.7 gm./kg. 
Beta No animals killed 
Gamma 0.19 gm./kg. 
Delta 1.00 gm./kg. 
Mixture of isomers 1.25 gm./kg. 


Experiments on the chre n1C toxicity sh mwwed 
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that rats could be fed 10, 20 or 30 mem. of 
gammexane per day for five weeks without 
effects of any kind being produced, and 
100 mgm. of the mixture of isomers was fed 
daily with the food for two months to rats 
without producing any effect. These ex- 
periments are still going on, as are tests of 
the effect of painting the skin. The sub- 
cutaneous injection of 100 mgm, of gaimime 
exane per kilo body-weight killed 25 per 
cent. of the rats. The rest were severely 
affected but recovered in three days. Of 
the mixed isomers 600 mgm./Rg. were in- 
jected without producing any effect. The 
a- and #-isomers at saturated Concentration 
did not affect goldfish. The &-iscmer 
slightly affected the fish at saturated 
concentration of 10 to 12 parts per million. 
Gammexane was distinetly toxic to fish at 
a concentration of one part per million. 


Insecticidal Preparations 


As a substitute for ground derris a finely- 
divided powder was produced, containing 
20 per cent. of crude 666 and 80 per cent. 
gypsum, which was further diluted with 
selected materials to give insecticidal pow- 
ders for use on crops. For some uses the 
material is required in solution in an 
organic solvent. Solvents used in practice 
include methanol, xvlene, carbon tetrachlor- 
ide, perchlorethylene, and decahydronaph- 
thalene (Dec.). Solutions containing 5 per 
cent. gammexane or more may be diluted 
for use with kerosene or other suitable oil. 
By the addition of an emulsifying agent 
such as selected Turkey Red Oil, concen 
trated solutions can be prepared which on 
the addition of water give a stable emulsion 
suitable for use in the field, 

Another gammexane preparation designed 
for use with water as diluent is the disper- 
sible powder, and suitable types may be pre- 
pared, either from crude 666 or from the 
solid product resulting from the removal of 
a-isomer from the crude, by incorporating 
an adequate amount of ‘* Goulac,’’ t.e., 
waste lve resulting from the sulphite treat- 
ment of cellulose, 

Unlike many insecticides, gammexane has 
proved to be exceptionally Stable to high 
temperatures. This enables it to be applied 
by volatilisation from hot plates, or by other 
heating methods, producing the insecticide 
in the form of a ‘** smoke.’ By these means 
the insecticide may be used directly against 
insects or to give a toxic film on walls, ete. 
This method of application is being investi- 
gated further. 

A wide range of insect pests including 
locusts, weevils, mosquitoes, and house-flies, 
has already been found to be _ lethally 
affected by gammexane. The median lethal 
dose varies considerably from pest to pest, 
although it is generally lower than that for 
other insecticides. Against certain pests 
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gammexane has proved more toxic in labora 
tory tests than any other insecticide exam 
ined. 

Mode of Action 


As an insecticide the product has the 
merit of acting as a stomach poison, as a 
contact agent, or as a fumigant. Since 


these effects may be combined, the investiga- 
tion of its mode of action presents difficul- 
ties and special techniques must be em 
ployed. 

In spite of the great advances which have 
been made in recent years in human medi- 
cine we really know very little concerning 
the mode of action of chemotherapeutic 
agents upon the life processes of the cell. 
However, we have a few guiding 
principles which have emerged from recent 
work and these should help us to introduce 
some plan into the testing of chemicals in 
vivo. One of these principles has emerged 
from the empirical discovery of the sulphon- 
amide drugs, namely, that the active chemo. 
therapeutic agent masquerades as a mole- 
cule which is essential for the life of a cell, 
In other words B-amino-beuzene sulphon 
amide reacts where f-amino-benzoic acid 
should have been in a normal cell reaction, 


but is then unable to perform the next 
function of normal cell life. 
Inosito] is a metabolite which is found 


widespread in many types of cell avd thus 
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we would infer from our masquerading 
hypothesis that if we could mock up a mole 
cule which would be similar to it not only 
in molecular dimensions but also in some 
physical prerequisites then it should be 
taken up by an organism and gain genera! 
access to its cells. Dr, Olive Mooney has 


pointed out the resemblance between the 
hexachlorocyeclohexanes and the  hexa 
hvydroxyeyclohexanes (inositols), and gam 


mexane on this hypothesis resembles them 
closely. Thus it is possible that gammexane 
is absorbed from the outside of the insect. 
distributed throughout some portion of the 
organism to the cells where a vital reaction 
is blocked and the organism dies. 

The specificity between chemical consti- 
tution and physiological action illustrated 
by the separate isomers is of interest and 
this fact should be borne in mind when con- 
sidering the action of DDT. The latter 
compound may also be blocking the vital 
reaction which is dependent upon inositol. 
but it must be remembered that DDT seems 
to have only one-fifth the power of gam- 
mexane, and it may be therefore blocking 
quite a separate vital reaction. All this is 
very speculative, but I believe that) com- 
pounds of highly specific physiological! 
potency will be found to be of great valu 
for the chemical investigation of vital pro 


} } 
cesses in the cell 
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Boxed Glass Carboys 


by JOHN CREEVEY 


VY AFE means for the conveyance of dan 
4 gerous chemical liquids from maker to 
ser has developed as a result of much Care- 
ul thinking. Some of the difficulties which 

to be faced the United States 
sere reviewed in Industrial and Engineer- 
ing Chemistry of January 10 by Mr. M. F 


nave had 


Crass, assistant secretary of the Manufac- 
turing Chemists’ Association, who, with 
Mr. T. P. Callahan. as one-time members 


of the Association’s Carboy Committee, was 
principally responsible for developing the 
present widely used standard for the boxed 
glass carboy. From the viewpoint of safety 
the evolution of this boxed carboy deserves 
attention. Whereas in 1920 a_ record of 
913 instances of breakages of boxed carboys 
caused a loss valued at $38,455, this figure 
had been reduced to 119 by 1931, and fur- 
ther to 43 by 1938. In subsequent vears, 
war-time conditions caused a slight increase, 
and breakages for 1943 numbered 70, with 
loss valued at 58549. 

The first standard container for danger- 
ous liquids was the subject of a specifica- 


tion issued by the United States Bureau of 
Explosives in 1911, at a time when breakages 


had, been particularly high. It was a boxed 
glass carboy, intended mainly for the shiy 
ment of corrosi liquids and, to a lesse: 
extent, for that of inflammable  liquid- 
These early carboy bottles were of the bal 
loon shape, with a capacity of 5 to 13 gal 
lons, of varying side-wall thickness, most] 
imperfectly annealed. The balloon shap 
was, of course, fundamentally wrong, b« 
cause any shock transmitted to the \ 
through the walls and = packing of tin 
wooden box became concentrated at the ex 
treme diameter of the bottle, which was not 
merely the weakest point, but also least 
protected by packing material. Moreover, 
these early carboys were blown either with 
or without the aid of a clay mould, which 
resulted in other imperfections such as a 
wide variation in strength. Apart from ai 
effort, made as early as 1906, to avoid t! 
use of carboy bottles of balloon shape, it 
was found in 1909 that imiprovements as 
regards breakages could be attained |) 
insisting upon the use of bottles blown in 
moulds. The records of one user showed 
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590 breakages out of a total shipment of 
carbovs for the year, or 


10.607 ** blown’ 
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06 per cent., while in the case of 
‘** moulded ’’ earboys there were 302 break- 
ages, or only 0.82 per cent., in a shipment 
if 36,989 carboys. 
In this first standard carboy specification, 
was laid down that each bottle had to 
be annealed, both temperature and cooling 
time being specified, and that the bottles 
should have a minimum weight of glass, 
which, ‘in the case of the 14-gallon carboy 
United States gallon), was to be 163 ib. In 
addition, a tapping test was suggested to 
regulate strength and wall thickness. Al 
though there some improvement as a 
result of adhering to these specifications, 
breakages still continued to cause serious 
losses, and acid shippers in particular were 
aunxious to develop a better means for 
arrying their products. 


e- 


Was 


Types of Packing 
With a 


{ Was 


earboy bottle of substantial size, 
realised that the chances for break- 
age incident to shocks of ordinary rail 
transport were relatively large, and that no 
inprovement could be expected unless the 
thickness of the glass was uniform througin- 


out, and that all strains resulting from 
manufacture were removed. Moreover, the 
bottle should be properly suspended, with 


adequate cushions in its outer wooden box 
apart from the cushioning attained by pack- 
ing material. lach packing material then 
in use had its Gisadvaltages ; diatomaceous 
earth absorbed moisture, and caked; mineral 
gradually settled down or ** packed ’ 
and lost its resiliency; hay was satisfactory 
only for acids of a non-oxidising type, and 
efficient only when freshly packed. For 
nitric acid, a block-type packing of corru- 
zated wood strips was extensively used, but 


wool 


this did not protect the glass bottles from a 
severe shock. Among other means were 
bowed steel strips, and = split wooden 


springs; some shippers even coated the out- 
side of their bottles with parafiined fibre to 
a thickness of half-an-inch. 

Approaching the problem from the view- 
point of a desirable strength for the glass 
bottle in its wooden box, those who under- 


took tests were not a little perplexed by 
what really constituted a reasonable shock 
n transit; they eventually put this tenta- 


tively as shock caused by a collision speed 
of 8 miles per hour, for the production of 
which a special swing testing machine was 
devised. From 1923 onwards, all boxed 
carboys were required to pass this test at 
least twice a year. This requirement cer- 
tainly eliminated many weak packages, for 
in the first year of its use, loss due to 
damage by rail was reduced by more than 
0} per cent. During 1918, prior to the 
adoption of the swing testing machine, one 
carboy in every 130 suffered damage. How- 
ever, with subsequent improvements, break- 
ages have now been reduced to a fraction 
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of the lasi-meintioned figure; for the three- 
year period 1941 to 1943, one breakage was 
reported for every 12,000 carboys shipped, 
this figure being observed upon a yearly 
shipment of about two-and-a-half million 
boxed carboys. 

In order to eliminate the disadvantages 
of the bottle of balloon shape, the makers 
first used clay moulds to obtain uniform wall 
thickness. ‘The principal acid shippers then 
developed iron moulds to produce bottles 
with straight sides, such as would uniformly 
absorb any shock. By 1921, three types of 
the straight-sided carboy bottle were in use, 
and a fellowship at the Massachusetts Insti- 
tute of Technology was instituted in order 
to carry out exhaustive tests, as a result of 
which the Manufacturing Chemists’ Asso- 
ciation approved of a design and issued a 


new standard specification. All carboys 
with a ‘capacity exceeding 6} gallons are 
now made according to this standard. Sub- 


sequent developments included a wire-tied 
vented closure, which prevented the build- 
ing-up of pressure within the bottle, thus re. 
placing the old method of sealing, in which 
a vitrified stopper was covered with clay, 
burlap-wrapped, and tied with string. Plas- 
tic materials have now been adopted for 
acid-proof gaskets, and new materials have 
superseded hay, mineral wool, and diatoma- 
earth. Further, the use of carboys 
with chipped lips has been forbidden, 


ceous 


Improvement in Drums 


Mr. Crass has also something to sa\ 
about the metal drum. In 1940, the Metal 
Barrels and Drums Committee of the Manu- 
facturing Chemists’ Association initiated 
tests to determine the metal, or alloys, most 
resistant to the stronger concentrations of 
nitric acid. This work involved the test- 
ing of a number of metals, including welded 
sections, heat-treated and otherwise, at tem- 
peratures up to 130°F., with the concentra- 
tion of the nitrie acid varying between 95 
and 100 per cent. Last year, they spon- 
sored the production of a 14-gauge all-nickel 
drum for the transport of phosphorus tri- 
chloride and phosphorus oxychloride, aud 
in the last decade they have been concerned 
in the improvement of drums for carrying 
sulphuric acid, giving particular attention 
to bung fittings made of pearlitic malleable 
iron with the object of reducing corrosion. 








Merck & Co., Ltd., manufacturers ot 
drugs and chemicals, have purchased a sit 
of 210 acres at Valleyfiel d, Quebec, with a 
view to expanding their manufacturing facih 
ties. It will be remembered that the com- 
pany’s penicillin plant was the first in the 
British Empire to use the deep fermentation 
method on a commercial scale. Construe- 
tion at Valleyfield will begin as soon as 
conditions permit. 
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Personal Notes 
Mr. CHARLES A. MURRAY, managing 


director of British Tar Products, Ltd., re- 
tires on March 31, after 28 years of service. 


Mr. N. F. CROWDER, A.R.1.C.. research 
chemist, Tootal Broadhurst Lee Co., Ltd., 
Manchester, has been elected an Associate 
of the Textile Institute. 


Sirk WILLIAM BEVERIDGE was elected a 
member of the executive committee of the 
Parliamentary and Scientific Committee at 
its meeting on March 13. 


PROFESSOR OLE ALBERT LAMM has re 
cently been appointed to the chair of theo- 
retical chemistry at the Technical Univer- 
sity of Stockholm. Hie was formerly a 
reader at Uppsala University. 


Sik JOHN ABRAHAM, Deputy Under- 
Secretary of State in the Air Ministry, has 
been selected for appointment as the United 
Kingdom member of the Board of British 
Phosphate Commissioners, in succession to 
Sir Arthur Gaye, who is retiring on grounds 
of health. 


Proressor D. N. MACARTHUR, head of 
the Agricultural Chemistry Department of 
the West of Scotland College of Agricul- 
ture, Glasgow, has been appointed direc- 
tor of the Macaulay Institute for Soil 
Research, Aberdeen, in succession to Dr. 
W. G. Ogg, now director of the Rothamsted 
Experimental Station. Professor MacArthur 
has held the Chair of Agricultural Chemis- 
try since 1928. He was for a time in charge 
of the Radium Laboratory at Glasgow Uni. 
versity. 


Mr. H. W. CREMER, F.R.I.C., has re- 
sigued from his position of Director of 


Chemical Engineering Studies in the Uni- 
versity of London, King’s College, and is 
now senior chemical engineer with Sir 
Alexander Gibb and Partners, with whom 
he has been working throughout the war on 
the design and construction of Government 
works connected with the war effort. He 
is a past chairman of the Chemica] Engi- 
neering Group of the Society of Chemical 
Industry and present hon. treasurer of the 
Institution of Chemical Engineers. 


The following have been elected Fellows 
of the Royal Society of Edinburgh: Dr. 
W. SS. HALDANE, F.R.I.C., teacher of 
chemistry at Dunfermline High School; Dr. 
R. E. ILLINGWORTH, lecturer on chemistry, 
School of Medicine, Royal Colleges; 
PROFESSOR S. tp WATSON, F.R.L.C., 
who holds the Chair of Agriculture 
at Edinburgh University and is’ Prin- 
cipal of the Edinburgh and East of 
Scotland College of Agriculture; and Mr. 
D. C. Wuibson. F.R.I.C., director of 
r. & H. Smith, Ltd., Edinburgh. 
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PROFESSOR W. M. CUMMING, holder of 
the ‘‘ Young’’ Chair of Technical Chemis 
try at the Royal Technical College, Glas- 
gow, has been appointed Director of the 
School of Chemistry. 
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PROFESSOR W. E. 8S. TURNER, who re 
signed from the chair of glass technology at 
Sheffield University on March 9, is to be 
succeeded by Dr. iiARRY MOORE. Professor 


Turner joined the University 40 years ago 


as a lecturer in chemistry. 

COMMANDER K. S. MAcCLACHLAN, O.B.E.. 
R.C.N.V.R. (retired), of Montreal, has been 
appointed president and managing director 
of the Standard Chemical Co., Ltd. Com- 
mander Maclachlan is a former Deputy 
Minister of National Defence for Canada, 
retiring from this post to go on active duty. 
Previously, he was president and general 
manager of the Fraser Companies, Ltd., 
and the Restigouche Co., Ltd., and he re 
mains a director of both companies. 








Parliamentary Topics 
Use of Slag 


N the House of Commons last week, Mr. 

Bossom asked the Minister of Works why 
slag, which could be advantageously con- 
verted into foam-slag building blocks, was 
deposited on hillsides or into the sea at a 
waste-charge of between 3s. to 5s. a ton. 

Mr. Sandys: Slag is being foamed up to 
the full capacity of existing plants. In 
addition, it is being put to other valuable 
uses apart from building blocks. Never- 
theless, we have not the means of utilising 
the full output of this by-product. For the 
present, therefore, a considerable propor- 
tion must continue to be tipped, 


Colonial Development 


Replying to Mr. Riley, the Colonial Secre 
tary said that the part which Government. 
sponsored development corporations might 
play in the industrial development of the 
Colonies was still under consideration. 

Penicillin 

Sir E. Graham-Little asked the Minister 
of Health whether he would now release 
some supply of penicillin for use in civilian 
medical practice, as distinguished from 
hospital practice. 

Mr. Willink : Arrangements are now being 
made for a wider distribution of penicillin 


from upwards of 200 large hospitals 
throughout the country, which will be 


authorised to issue penicillin on request to 
smaller hospitals, 

The Colonial Secretary, replying to Sir 
E. Graham-Little, said that it had now 
been possible to arrange for penicillin to be 
used in the Colonies subject only to the 
same restrictions as apply in this country. 
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Seaweed Research 


Progress in Scotland 
EKPORTING on the progress of the 
Seottish Seaweed Research Association, 

Ltd., Sir Steven Bilsland, Bart., chairman 
of the Associatian, told Press representa- 
tives in Glasgow last week that the aim 
of the body was to produce, from local re- 
sources, an amount of seaweed equivalent 
.o the 15,000 tons, valued at £150,000, which 
before the war were imported annually from 
Norway, Japan, and. Eire. Such an 
amount, besides providing employment in 
Scotland, would feed industry in Britain 
generally, and would create a crofting in- 
dustry of the type indigenous to the High- 
lands and Islands. The drying and milling 
of the seaweed would be carried out in 
coastal areas, but the chemical work would 
be performed in Edinburgh. 

Sir Steven said that seaweeds fell into 
two main groups : submerged weeds growing 
in areas with depth down to five fathoms, 
and rock weeds, which were found between 
low tide and high water mark. Submerged 
weeds presented the more difficult problem, 
but surveys had been made of the Sound of 
Mull and in the sea lochs of Etive, Creran, 
Feochan, and Melfort. The Association’s 


THE CHEMICAL AGE 2 


249 


vessel Prospecto was specially designed for 
survey work and the harvesting of sub 
merged weeds. 

Mr. E. D, MacPhee, a director of the 
Association, said that the largest single 
unit in this country using seaweed was 
located in Ayrshire, but smaller units were 
situated throughout Scotland and England. 
The use of seaweed in the agricultural in- 
dustry and for medical supplies was well 
known, but there were other possibilities. 
Seaweed in microscopic quantities was em- 
ployed in the manufacture of ice cream, 
toothpaste, and cosmetics. It could be 
made into transparent paper, and the manu- 
facture of silk stockings from seaweed was 
uot an impossible idea of the future. 

Mr. MacPhee said that the collection of 
seaweed at present was undertaken by 
crofters as a part-time winter task. Some 
crofters in the past year earned money at 
the rate of £1 per day and obtained possibly 
£50 for their season’s work. 

It was stated that an experiment had been 
begun to determine whether the sea bottom 
could be altered to provide a holdfast for 
seaweeds. The method was to sow suitable 
stones—not seeds, as in agriculture—at the 
proper season in selected areas where silting 
has hitherto prevented growth. 











General News 





In North Staffordshire, coal production 
has been started in a virgin area, south of 
Millbank Fault, likely to yield coal for 100 
vears, 

Personal estate in Great Britain «ft by 
Mr. W. D. G. Menzies, former chairman of 
the Dhustillers’ Co., Lid., who died on 
October 24, was valued at £1,446,813. 


The Anglo-Swedish monetary agreement, 
published in form of a White Paper on 
March 8, has cleared the way for imports 
of timber, pulp, and other cellulose products, 
and possibly iron ore. 

Increased financial help for 
iniversities and the students is called for 
in @ memorandum by the Association of 
University Teachers. The number of State 
scholarships and bursaries, it is suggested, 
should number 10,000 a vear. 


The meeting of the Agriculture Group of 
the 8.C.I., which is being held on March 27 
(as recorded in our Calendar of Events), 1s 
regarded as of such importance that it 1s 
being thrown open to all interested in the 
problem of maintaining a balanced national 
agriculture. Not only will visitors be 
admitted, but they are invited to take part 
it the discussion that will follow th 
sVinposium. 


both the 


From Week to Week 


The Executive Committee of the Parlia- 
mentary and Scientific Committee, at its 
meeting on March 13, considered _ the 
question of the salaries of Civil Service 
scientists, on the basis of a memorandum 
agreed by the Parliamentary Action Sub- 
Committee, and also a letter from the 
Foreign Office on the appointment of scientific 
attachés. 


Birkbeck College Students’ Union is hold- 
ing a conversazione at the College (Bream’s 
Buildings, London, E.C.4) on March 25 from 
3 to 9 p.m. The conversazione, which is 
open to the public, will include exhibitions 
and demonstrations staged by _ various 
departments; a series of talks, including 
Professor P. M. §. Blackett on ** Science 
and Reconstruction '’; a light musical enter- 
tainment ; and a mock parliamentary election. 


The new Bristol and South-Western Section 
of the B.A.C., the formation of which was 
confirmed at the Council meeting last 
December, is showing heaithy signs of 
vitality. Two committee mectings have 
already been held this vear, and a_ very 
active students’ section has been formed. 
Full particulars can be obtained from_ the 
hon. secretary, Mr. D. Jackson, 66 Cold- 
harbour Road, Bristol, 6. 
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At the annual meeting of the Yorkshir 


section of the Institute of Fuel, held on 
March 8, it was reported that, although 
formed only last year, the section, with a 
membership of 202, was now the second 


largest of the provincial sections. 


A sum of £1168 has been handed to th 
Scottish Red Cross for Scottish Prisoners 
War by the Paint and Oil Section of tin 
Glasgow Chamber of Commerce, whi 
includes members from Aberdeen, Dundee. 
ond Lk cath. The section has raised £4074 
for e fund we the past three vears. 


Sheifield University Council has received 


the following gifts: £1060 from Messrs. 
Jackson Bros. (Knottingley) found a Tom 
Jackson travel fund for students in glass 


technology; 100 guineas from Mr. F. G. 
Foster to establish a research prize in t 


same subject; while Messrs. Redfearn Bros.. 
Ltd. Barnsley, have contributed £2000 to 


wards the cost of 


erecting a laboratory, 
cineering. 


| 
class en 


A discussion of the vulcanissation charac- 


eristics of GR-S, followed by an evaluation 
of various accelerators, as well as of non 
sulphur vulcanisators, are contained in 
Manufaciurers’ Memorandum No. M.i4 pub 


lished bv the Services Kubber Investigation, 
based on research by 1.C.1. (Dvestuffs 
Division). Inquiries addressed 
either to the M.O.S. Berkele' 


should bi 


(C.R.D.46), 


Court, Glentworth Street, N.W.1, or to Dr. 
W. J. SS. Naunton. Hexagon Hous 
Blackl Manchester, 9. 

The —e Institute of Chemistry (Mid 


ands Section) received applications for mo: 
than twice the available places in its pos 

oradua course in Colloid Science to be held 
at Cambridg University from June 23-30. 
Becaus of this demand. th L niversity 
Departments of Colloid Science and ol 
P) vsical Chemistry hav acrecd To pl Vide 


duplicate course from June 30 to July o. 

Appl ants. who will be advised 

thev can be offered epres Governmen 

depa tments. researc] institutions. rolleges. 

and industrial lab 

Britan 
Birmingham Electric Furnaces, 


which cours 


“ | 
atonies from all parts of 


Ltd., of 


Tyburn Road, E rdington, Birmingham, in. 
form us that vy have decided to change 
eir nan , Birle Ltd. Their trade mark 
Bir! ” a been established for many 
years, and it is felt they are already more 
widely known by this shortened title. The 


The 


plone: r in all 


Mond Nicke 
types of in 


company, a 
Co.. has been a 
dustrial electric heat treatment and melting 
furnaces in this country, and, in addition, 
manufactures specially designed gas furnaces, 
induction heating apparatus, and drving 
equipment. We are informed that policy 
management and personnel will not be in 
any wav affected by the change. 


subsidiary of 
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Applications for the official approval «: 
petroleum oil washes, nicotine preparations 
proprietary lead arsenate powders and pastes 


lime sulphurs, tar-oil winter washes, organo 
mercury dressings, copper preparations, an 
derris and lonchocarpus insecticides an 
wetters and spreaders may now be mad 
Application forms are obtainable from th 
Secretary, Advisory Committee, Plant Patho 
logv Laboratory, Milton Road. Harpenden 


Foreign News 
A revised mining law is soon to be promu 
gated in Venezuela. 


The five-hundred-millionth gallon of 100 
octane aviation fuel was produced at Abadar 
on January 9. 

‘* Arksilit ”’ is the name of a new plasti 


developed in the Soviet Union and applie 
extensively under Arctic conditions. 
The Mors synthetic oil plant, the 
be captured on the Western 
examined by a group of 
experts. 
Argentina is now 
States in 
Lion last 


first 

Front. is bein: 
British an 

American 


} 


second to. the | 
production of vitamin A. 
vear amounted to about 
units. There are 20 factories. 
financed, processing shark livers. 


The Monsanto Chemical Co. pians to cou 
struct a new sulphuric acid plant. with 
vearly capacity of 72,000 tons, in the plan 
area of Monsanto. Ill... at a cost of abou 
700,000. 


hite 

Produc 
20 trillio: 
mostly-U.S 


—+ 


A large plant has been built at Girard. 


Ohio, U.S.A., by the General Paint Corpora 
tion for the production of pipes with pr 
tective coatings, to be used for petroleu 
and natural gas as well as for water an 
“CWarv disposal. 


New industrial plants, 
construction in Venezuela, include a_ su! 
phuric acid plant, an asbe sbainanedand plan 
and a tannery at Puerto Cabello. The p 


eg or unde 


duction of pow dered milk has also bee 
begun. 
Two interesting and highly informativ 


lectures on die 
casting (1.e. 
delivered 


casting and permanent mould 
crayitv die casting), recent! 
before the Stevens Institute ol 
Aifred 


Technology by Mr. Sugar, have now 
been published as a booklet by the American 
Metal Co., Ltd., 61 Broadway, New York, 6. 


The Du Pont Company is reported to hav 
developed an instrument providing constant 
analysis of atmospheric conditions in manu 
facturing plants, based on the phenomenor 
of light absorption of gases. Most gases 
absorb light of some particular wave-lengt! 
casting a shadow where that particular wav: 
iength line would otherwise have fallen. Th: 
instrument operates on a comparison basis 
and instantly shows anv variation from pur 
to contaminated air. 
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Small-scale 


production of penicillin for 
local needs is 


reported from the Belgian 


Congo, where the Institut National pou 
"Etude Agronomique au Congo Belge has 


various moulds. 

The design, structural features, and opera 
ting facilities of coke ovens are incorporated 
into a booklet published by the Wilputt 
Coke Oven Corporation, 40 Rector Street, 
New York, 6, which is fully illustrated with 
cross-sections, flow sheets, and views ol 
recent installations. 

American experts, the I/ndia 
Journal reports from Paris, are 
German methods of producing synthetic 
rubber. Many factories were established 
during the occupation and are said to hav: 
reached a high eficiency. The French rail- 
wavs are reported to be studving how to 
use rubber tyres on long-distance trains. 


Commercial production of DDT is to be 
taken up by the A/B Mo och Domsjé at its 
Domsj6 plant. This follows the report, 
viven for the first time in this country in 
THe CHEMICAL AGE of November 4, 1944. 
that. the manufacture of this insecticide ma\ 
be undertaken in Sweden. The manufac 
ture of a new cellulose glue, called **‘Aleasit,’ 
is also announced by the concern. 


Work on the Mexican Government’s ne 
\UU-octane aviation gasoline” refinery at 
Atzcapotzalco, near Mexico City, is proceed- 
ing rapidly. Construction is in the hands 
of an American engineering firm under th 
supervision of a U.S. oi] company, acting 
as consultant to Petroleas Mexicanos. The 
U.S. Government will have the first right 
to purchase part of the output. The refiner) 
s to be completed by the end of this vear. 

Venezuela’s iron ores wil! soon be exploited 
by the Iron Mines Co., of Venezuela, a sub 
sidiary of a leading U.S. steel concern. 
which has acquired concessions on_ the 
Orinoco, near San Felix. The ore is chiefly 
iwmatite, reported to contain 68 per cent. 
ron with small amounts of phosphorus and 
ulphur. Reserves are said to exceed 
60,000,000 tons. A Canadian company also 
owns an iron ore concession in the district, 
while another U.S. concern is determining 
the development possibilities of garnierit 
leposits at Lomo de Hierro. 


experimented with 


Rubber 


studying 








Forthcomins Events 


March 17. The Institution of Chemical 
Engineers (North-Western Branch). The 
College of Technology, Manchester, 3 p.m. 
Messrs. J. P. V. Woollam and A. Jackson: 
‘The Removal of Oxides of Sulphur from 
i:xit Gases.’’ 

March 20. Society of Chemical Industry 
(Plastics Group). Waldorf Hotel, Aldwych. 
London, W.C.2, 6 p.m. Mr. N. J. L. 
Megson: ** Plastics at War.” 
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March 20. Royal Society of Arts. John 
Adam Street, Adelphi, W.C.2, 1.45 p.m. 


Dr. A. C. Thaysen: ‘* Food 
Nutritive Value and its 
Kimpire Sources *’ (with lantern slides). 


March 20. The Chemical Engineering 
Group (S.C.I.) and The Institution of Chemi- 
cal Engineers. Rooms of the Geological 
Society, Burlington House, Piccadilly, W.1. 
2.30 p.m. Discussion ‘Industrial Re- 
search.’ Opener: Dr. E. W. Smith. 


March 20. Royal Institute of Chemistry 
(Huddersfield Section). Field’s Café, Hud- 
dersfield, 6.30 p.m. Annual general meeting. 


Yeast: Its 


Production from 


Mr. J. R. Rowlands: ** The Training of 
an Organic Chemist’; and Mr. R. J. 8. 
Thompson: ** The Removal of Hydrogen 


Sulphide from Coal Gas.”’ 
March 21. Society of Chemical Industry 


(Newcastle Section) and Food Group. King’s 
College, Neweastle-upon-Tyne, 6 p.m, 
Professor R. H. Hopkins 
Applied to Brewing.”’ 

March 21. Royal Institute of Chemistry 
(London and South-Eastern Counties), and 
the Institute of Physics. Royal Institution. 
Albemarle Street, London, W.1, 2.30 p.m. 
Professor H. T. 8. Britton: ““The Mechanism 
of Electrode Measurements.’’ 


March 22. Chemical Society. Chemistry 
Lecture Theatre, Manchester University. 6 
p-m. Professor E. K. Rideal: ** Reactions 
in Monolave a (Liversidge Lecture). 

March 22. Newcastle Chemical Industry 
Club, 18 lLovaine Place, Newcastle-on- 
Tyne, 2, 6.45 p.m. Mr. A. P. Allcock: 
‘* Explosives in Mining and Quarrving ' 
(with lantern slides). 


* Biochemistry 


March 23. Society of Chemical Industry 
(Birmingham Section). Chamber of Com- 
merce, Birmingham, 6.30 p.m. Professo 


D. T. A. Townend: ‘* The Present Era in 
Combustion ” (Jubilee Memorial Lecture) 
March 23. Oil and Colour Chemists’ Asso- 


ciation (Manchester Section). Engineers’ 
Club, Albert Square, Manchester, 2 p.m. 
Mr. F. J. R. Bowman, A.R.I.C.: ‘** Some 
New Bakelite Resins for Consideration }\ 
the. Post-War Paint and Varnish Industry.” 


March 24. The Association for Scientific 
Photography. Royal Society of Arts, 16 
John Adam Street, Strand, W.C.2, 2.30 p.m. 
Mr. J. H. Ridley: An Experimental 


Approach to Time Lapse Cinematography.’ 


March 24. British Association of Chemists 
(St. Helens Section). Y.M.C.A., St. Helens, 
7.30 p.m. Mr. L. Woods: ‘* Micro-Chemical 
Analysis.”’ 

March 26. Royal Institute of Chemistry. 
London School of Hygiene and Tropical 
Medicine, Keppel Street, W.C.1, 5 p.m. Dr. 
farold Moore, C.B.E.: ‘* Industrial Non- 
Ferrous Allovs.” 
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March 26. Electrodepositors’ Technical 
Society. Northampton Polytechnic Institute 

‘t. John Street, E.C.1, 5.30 p.m. Symposium 
on ** Powder Metallurgy.’ = a 
Gardam: ** The Preparation of Copper Pow 
der by Electrodeposition.”’ 


March 27. Society of Chemical Industry 
(Agriculture Group), Burlington House, 
Piccadilly, W.1, 2.30 p.m. Symposium: 1, 


‘The Supply of Protein for Animal Feed. 
i! The Extraction of Protein Foods 
fro m Plant Materials °°: 3, °° The Nutritive 
Value of Protein and Non-Protein Nitrogen 
for Rumunants.*’ Contributors: Dr. A. B. 
Fowler. Dr. R. E. Slade. Dr. D. J. 
Branscombe, Mr. J. C. MeGowan. and Dr. 
J. A. B. Smith. 


March 28. The Institute of Fuel ( Midland- 


Section). James Wait Memorial Institute, 
Birmingham, 2.30 p.m. Mr. F. Scarf: ** The 


Fuel Research Coal Survey.”’ 


March 28. The Association of British 
Chemical Manufacturers, Lecture Hall, 
Royal Society of Tropical Medicine and 
Hygiene, Mansion House, 26 Portland Place, 
W.1, 2.30 p.m. Fuel Efficiency Technica! 
Discussions (5th London meeting). Mr. G. 
Arrowsmith: ** Thermal Compressors *’ (post- 
poned from March 21). 








Company News 


Savory and Moore, Ltd., report a net profit. 
for the year to March 31, 1944, of £38,124 
(£42.554). No dividend on ordinary. 


International Paint and Composition Co., 
Ltd., announces a net profit for 1944, of 
£241.603 . (£218,142). The dividend is again 
20 per cent. 

Canadian Celanese Corporation has made 3 
net profit for vear to December 31, of 
$1.642.571 ($1,693,308). The dividend on 
common remained at $2. 
declare al 


Worthington-Simpson, Ltd., lave 


an ordinary dividend of 8 per cent. (7 per 
cent.) for the vear 1944. The vear’s profit. 
after taxation, etc., was £23,092 (£21,106). 


Celanese Corporation of America reports a 


new sales record of $101.655.680. Consol 
dated net income for 1944 was $7,235,190 
($6.275.593). Taxes amounted to $13,518,325 
($11,945,962). The regular preferred divi 
dends are declared for the current quarte: 
and also a common of 4) cents, 


This week, shareholders will be asked to 
authorise an increase in- the capital of 
English Clays Lovering Pochin and Co., Ltd., 
from £3,119,114 to £3,161,448. by the 
ereation of 43,334 £1 5} per cent. cumulativ 
first preference shares in connection with th 
acquisition of another company, the name of 
which has not been disclosed. 
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Borax Consolidated, Ltd., for the 


Vea! 
ended September 30, report a profit ot 
£396,333 (£398,453). and have declared th. 
following dividends: preferred, a final of 
3 per cent., making 6 per cent. (same): 
deferred, 74 per cent. (same). 








New Companies Registered 


Smith, Saville & Partners, Ltd. (393.773). 
-Private company. Capital, £1000 in £1 
shares. Manufacturing, research, dispen- 
sing and analytical chemists, etc. Directors: 
Hubert Etherington, Willshaw Street. 
S.E.14; G. J. L. Leidig; W. R. Crowe: 
J. D. Evans; J. M. Sandford-Smith. 

Megatron, Ltd. (393,624).—Private com. 
pany. Capital, £2000 in £1 shares. Manu- 
facturers of and dealers in selenium photo 
elements and_ rectifier plates, electrical, 
chemical and_ scientific apparatus, ete. 
Directors : Lajos Biro; F. Fvleman. Re; g1s 
tered office: 50 Pall Mall, S.W.1. 


Shell Chemical Co., Ltd. (393.474).— 
Private company. Capital, £100,000 in £1 
shares. Merchants, manufacturers and con- 
cessionaires in connection with goods, wares 
and merchandise involving chemical or 
scientific preparations: general merchants 
and agents, etc. The subscribers (each with 
one share) are: J. B. A. Kessler; F. Godber. 
(The signatures are witnessed bv a clerk to 
the Anglo-Saxon Petroleum Co., Ltd.) 
Solicitors: Waltons & Co., 101 Leadenhal! 
Street, E.C.3. 








Chemical and Allied Stocks 
and Shares 


IRMNESS has continued to rule in 
stock markets, which, however. were 
not very active. reflecting the disposition to 


await the war news. British Funds have 
been well maintained and industrial shares 
showed small movements with gains pre 
dominating. Speculative activity was more 
in evidence in European. bonds, particu- 
larly German 7 per cent. and 6} per cent. 
Potash issues, which rallied after their 
recent decline, 

Imperial Chemical were firm at 39s. 3d.. 
with British Oxygen good at 88s. 6d. on 
hopes of a moderately higher dividend. 
Among plastics, De La Rues continued pro 
minent, but receded after reaching the new 
high level of £114; this is another instance 
where there is talk of an increased dividend. 
British Industrial Plastics 2s. ordinary were 
6s. 7id., and Erinoid 5s. ordinary active 
around 12s. 3d. Sooner or later the two 
last-named companies are likely to raise fur- 
ther capital, and it is expected in the mar- 
ket that this will take the form of additiona! 
shares offered to shareholders on favour 
able terms. From 50s. Dunlop receded to 
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In illustrating No. 57 Semi-micro 
Balance, we present one of the most 
up-to-date Precision Balances now 
available for priority purposes. 


Pe ee eee ere ON pe ee 


1. Ground glass screen on to 
which the image of the 
graticule is projected. 


2. Transparent protecting shelf 


3. Graticule scale at foot of 
pointer. 


4. Adjustable stops are fitted 
with spring plungers. 


5. Milled head for zero adjust- 
ment. 


6. Inner protecting front slide 
for beam compartment. 


7. Back knurled edge of pro- 
jector has screw adjustment 
for focussing image of graticule 
on screen. 


8. Release hook at each side to 
enable case to be opened. 
(Lamp housing must be re- 
moved first.) 


Our detailed list of Chemical, Micro- 
chemical and Assay Balances and 
Weights will gladly be forwarded on 
request. 





BURL iW LING fi, 110, GLOUCESTER PLACE, 


Telephone: 


Welbeck 2273 


LONDON, W.1 


TAS'OR 227 











49s 9d., and Radiation eased to 6ls. 3d. on 
the lower profits, after rising to 62s. Fol- 
lowing the maintenance of the dividend at 
7} per cent., Borax deferred receded to 40s. 

Pinchin Johnson have been around 
41s. 3d. awaiting the dividend announce 
ment, and Wall Paper Manufacturers de 
ferred strengthened to 43s. Elsewhere, 
British Aluminium eased further to 45s. 6d., 
pending the results and chairman's annual 
<tatement. Birmid Industries were 9s. 6d., 
imperial Smelting 13s. 9d., and Amalga- 
inated Metal Ii7s. 9d., while General Refrac 
tories have been firm at 16s. 103d. Metal 
box were 90s. 74d., and Turner & Newall 
continued steady at 85s. 6d. 

British Drug Houses kept at 30s., b. 
Laporte changed hands up to &&s. 9d., and 
Cellon 5s, ordinary up to 25s. W. J. Bush 
Monsanto Chemicals 53 per cent. 
preference 25s.. and Greeff-Chemicals 5s. 
ordinar\ maintained at 9s. Textiles 
renerally became less active, with Bradford 
Dyers showing small fluctuations around 
25s. 6d. awaiting the dividend announce- 
ment, Courtaulds were firm at 55s. 3d., but 
British Celanese eased to 3ls. 9d. 

Among iron and steels, United Steels con- 
tinued active around 27s., with Hopkinsons 
firm at S0s. on market hopes of a higher 
dividend. Dorman Long strengthened to 
2is. 3d., Davy & United to 33s. 9d., but 
Stewarts & Lloyds eased to 57s. 73d. On 
the other hand, Tube Investments firmed up 
‘urther, changing hands slightly over £5}. 
(,uest Ke en were 38s. 6d.. Babeoek ay Wilcox 
o3s. 6d., with Allied Tronfounders at 52s, 6d. 
also well maintained. Consett Iron 6s. &d. 
units became firmer at 8s, 3d. Valor ordin- 


-_-_ 
were «v0S.., 


were 


ary shares were 53s. 9d., Fisons 50s. 6d.. 
and elsewhere Westinghouse ordinary 
marked 79s. At one time, International 


Combustion shares rose further.to £72, re- 
flecting the good impression created by the 
statements at the meeting. Building shares 
have been little influenced by the emphasis 
on permanent houses in Government housing 
plans. british Plaster Board have 
active around 38s. 9d., with Associated 
(ement tls. 9d., and Tunnel Cement 48s. 9d. 
British Steel Constructions eased to lIbs., 
later strengthening to I6s. 3d. In other 
directions, Barry & Staines were higher at 
o4s. 3d., also Nairn & Greenwich at 80s. 
Boots Drug have been steady at 56s., with 
Timothy Whites 4ls. 3d., Sangers 3ls. 6d., 
and Beechams deferred 18s. 74d. Levers 
kept at 47s. 6d., and Triplex Glass were 


been 
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te 4 A Slate Pow- 
ro der in great 
deman asthe 
most econo- 
mical filler for 
Vulcanite and 
Moulded Rub- 

ber Goods. 





H. B. Gould, Port Penhryn, Bangor 
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43s. 6d. Oil shares became easier, with 
Anglo-Iranian 110s. 7$d., Burmah O11] 


87s. 6d., and Shell 8ls, 3d. 








British Chemical Prices 


Market Reports 
T ais London general chemicals market 


displays an even tone throughout and 4 
moderate amount of new business is re- 
ported with values in most sections firm 
Deliveries under existing contracts are well 
up to schedule. An active market exists 
for the majority of the soda compounds, and 
a steady trade is passing in industrial re- 
fined nitrate of soda, with solid caustic soda 
and caustic liquor in good demand. Chlorat: 
of soda is a good market and a moderat: 
volume of inquiry is reported for acetat 
of soda and percarbonate of soda. Strong 
markets and limited supplies are the chiet 
features of the potash section, with yellow 
prussiate of potash scarce, and caustic and 
carbonate of potash in good call. Acid 
phosphate of potash is steady aid perman 
ganate of potash remains active. An in 
crease in activity is reported in the coal-tar 
products section this week, with pitch in 
moderate call for home trade, while some 
export business is reported. Creosote oil is 
in good demand and a brisk inquiry is being 
made for the toluols and benzols. A fair 
trade is passing in the pyridines and the 
xylols, 

MANCHESTER.—Prices have been stead) 
throughout the range of chemical products 
on the Manchester market during the past 
week and not much in the way of actual 
movement falls to be reported. The dye 
ing, bleaching, and finishing trades are tak- 
ing fairly good deliveries of ‘* heavies,’’ as 
are also the West Riding textile industries. 
while other industrial users are maintaining 


the demand at around its recent level. The 
alkalis, as well as the ammonia and mag 


nesia compounds and the acids, are promin 
ent. The demand in the fertiliser trade 
generally is developing steadily and good 
deliveries are now going forward. There is 
a satisfactory contract movement of tar pro- 
ducts, especially of the lighter classes, 
GLascow.—lIn the Scottish heavy chemi 
cal trade business during the past week has 


maintained its steady day-to-day transac 
tions. Inquiries for export are also more 


numerous. Prices remain very firm, with no 
actual changes to report. 





HYDROGEN PEROXIDE 


Concentrated Qualities. Dyestuffs & Chemicals 


COLE & WILSON, LTD. 
24, Greenhead Road, HUDDERSFIELD 
Phone: Huddersfield 1993. Grams: ‘Colour’ Huddersfield 
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NOW AVAILABLE 


in experimental quantities 


| CALCIUM-MAGNESIUM 
CALCIUM-COPPER 
CALCIUM-LEAD 
CALCIUM-ZINC 
BARIUM-MAGNESIUM 
BARIUM-LEAD 
STRONTIUM-MAGNESIUM 
| 


Enquiries for other Alloys are invited, 


Ca, Sr and Ba 


ALLOYS 





For samples and information apply to: 
IMPERIAL CHEMICAL INDUSTRIES LIMITED 
LONDON, S.W.1. 





CN. 1124M 
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THE 
BRITISH ASSOCIATION 
OF CHEMISTS 


is a body of Chemists seeking to promote professional 

standards of unity among all chemists. ONE of its 

many activities is PROFESSIONAL DISCUSSION. 

© In its Sections, Groups and Branches, chemists 
meet together to discuss professional problems. 

® it seeks the fullest possible co-operation with 
all other organisations of chemists. 

® it seeks to avoid ‘* poaching on the preserves *’ 
of other bodies by confining itself to its own 
Special Trade Union Functions. 

For porticulars of Membership, write to :—— 


Cc. B. WOODLEY, 175, Piccadilly, 
CA. CAS. London, W.1. 
General Secretary, B.A.C. 











EDUCATIONAL 


Great Possibilities for 
a CHEMICAL ENGINEERS 
Key Men in Wartime and Afterwards. 
M ANY of the finest posts in Britain in Wartime are 
4¥4 reserved for Chemical Engineers. The same will be 
the case when the war is over. ‘The vast technique and 
experience now being applied to Chemical Technology 
for war purposes will then be euitably utilised in recon- 
struction, and in trade and commerre. 
Enrol with the T.1.G.B. for A.M I .Chem.E. Examinations 
in which home-siudy Students of The 7.1.G.B. have now 
gained — 
THREE ** MACNAB” PRIZES. 
including the “ MacNab ” Prize awarded 
at the isst (1943) Examination. 
Write to-day for “ The Engineer’s Guide to Success ’*— 
free, containing the world’s widest choice of Engineering 
urses—over 200—the Department of Chemical 
Technology, including Cheniical Engineering Processes, 
Plant Construction, Works Design and Operation, and 
Organisaticn and Management—and which alone gives 
he Regulations for A.M.J.Chem.E., A.M.I.Mech.E.. 
4.M.LE.E., C. & G., B.Sc., etc. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN, 
219 Temple Bar House, London, E.C.4. 





FOR SALE 


CHARCOAL, ANIMAL, and VEGETABLE, horti- 
cultural, burning, filtering, disinfecting, medicinal, 
insulating ; also lumps ground and granulated ; estab- 
lished 1530 ; contractors to H.M. Covernment.—Tu#HOos. 
HILL-JONES, Ltp., “ Invicta ” Milla, Bow Common Lane, 
London, E. Telegrams, “ Hill-Jones, Bochurch, Lon- 
don.” Telephone : 3285 East 
“ Phone 98 Staines ’ 
U SHAPE Winget Tipping Mixer 200 Ibs. capacity 
Jacketted Enclosed Mixer 80 gals. (Vertical) 2 in. 
Drum Rotary Pump: Several small Tubular Con- 
densers: Dry Vacuum Pump 8in Cyl. 9 in. stroke. 
HARRY H. GARDAM & CO. LTD, 
STAINES 


3¢ Six Gallon Jar Pebble Mills. 
Frames in batteries of 6 Jars to each. Belt 
driven. Tsompson & Son (MMLWALL) Ltp., Cuba 
Street, Millwall, E.14. East 1844. 


100 HY ‘7 EXTRACTORS by leading makers 

from in. upwards, with Safety Covers. 
Jacketted ca Copper and Iron Pans. Calorifiers- 
Washing Machines—Gilled Pipes, etc. List sent on 
request. Randalls, Engineers, Barnes. Tel.: Riv. 2436. 


1000 * Toare — WATERPROOF APRONS 

value 5s. each. Clearing at 30s. 

Ateo 4 queaeits Filter Cloths, cheap. Wii- 
sons, Springfield Millis Preston, Lancs. Phone 2198. 


mounted on Steel 


aneee. 
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Secondhand 
DISTILLATION & VACUUM PLANT 
for sale. 
OPPER STILL in two sections, 9ft. deep overall by 
2 ft. int. dia. ; nest of 1 in. dia. copper steam coils 
in bottom: tubular condenser. 

COPPER STEAM JACKETED STILL by John 
Dore, 3 ft. 4 in. on straight by 3 It. 6 in. dia. 
bolted dished bottom with mild steel jacket 
domed top with copper swan-neck leading to 
aluminium coil condenser. 

Vertical ALL COPPER STILL. direct fired: oil 
jacket: 2 ft. 9 in. deep by 2 ft. dia.; copper 
swan-neck leading to coil condenser. 

Vertical COPPER LINED STEAM JACKETED 
STILL, 2 ft. 4 in. deep by 1 ft. 6 in. dia. ; swan- 
neck le ding to coil condenser. 

Vertical EVAPORATOR with cast iron eafandria 

; it. Qin. by 3 ft. 4 in. deep, with riveted coppe: 

vapour portion 6 ft. 6 in. deep by 3 tt. 9 in. dia. : 

° med top with vapour box: 10 in. dia. coppe:! 

neck leading to multiti ibul: ir condenser. 

‘COPPER FRACTIONATING COLUMN 

13 ft. 6in. high by 10 in. dia. : four sections eac! 

3 ft. and each containing tive travs with bubbling 

hoods : dephlegmator j in. bore copper piping 


ALL 


at top. 
CAST IRON JET CONDENSER by Lurgi, 9 fr. 
= straight : 12 in. conical] bottom by Zit. 6 in 
ia.: 16 in. flanged vapour connection. 
TU BU LAR CHEMICAL LEAD CONDENSER 
with mild steel lead lined casing; 9 It. between 
tube plates by 1 ft. 6 in. dia., containing 2% 
12 in. o.d. lead tubes, expanded into heavy 
lead tube-plates. 
Horizontal mild steel concentric tube HEAT EX- 
CHANGER by Kestner Evaporator Engineering 
Co. - inner tubes 24 in. bore, outer tubes 34 in 
o.d.: six elements 16 ft. 6 in. long. 
Mild steel case HEAT EXCHANGER or INTER- 
SOOLER, 4 ft. high by 1 ft. 3 in. dia., containing 
48 ** U “ tubes in alumbro metal @ in. i.d. 
GEORGE COHEN, SONS & CO., LTD.., 
STANNINGLEY, near LEEDS and 
WOOD LANE, LONDON, Ww. 12 


PATENTS & TRADE MARKS 


ING’S PATENT AGENCY, LTD. (B. T. King, 








A.I.Mech.E., Patent Agent), 146a, Queen Victoria 
Street, London, E.C.4. ADVICE Handbook, and 
Consultation free. Phone: City 6161. 





SERVICING 


GBINDING of every descripmnon of chemical and 
other materials for the trade with improved mills.— 
TuHos. HiLL-Jones, LTD., “ Invicta * Mills, Bow Common 
Lane, London, E. Telegrams : “ HilJ-Jones, Bochurch, 
London.” Telephone: 3285 East 


RINDING, Drying, Screening and Grading of 

materials undertaken for the trade. Also Suppliers 
of Ground Silica and Fillers, ete. James Kent, Ltd. 
Millers, Fenton, Staffordshire. Telegrams: Kenmil, 
Stoke-on-Trent. Telephone : 4253 and 4254, Stoke-on- 
Trent (2 lines). 


7 
SITUATIONS VACANT 

LASTICS firm near London requires a chemist for 

their expanding research department. Experience in 
synthetic finishes or organic and physical chemistry an 
advantage. University degrees desirable. Permanent 
position and excellent prospects for keen and ambitious 
man. Give full particulars of education, past experience 
and state age and salary required. Applications will be 
treated in the strictest confidence. Box No. 2203, THE 
CHEMICAL AGE, 154, Fleet Street, London, E.C.4. 
WANTED—Senior Research Officer for new overseas 

organisation investigating the field of the industrial 
diamond. Preferably Ph.D. with industrial research 
experience, capable of investigating the Chemical, 
Physical and other properties of industrial diamonds. A 
knowledge of Metallurgy or Powder Metallurgy would be 
an asset. Submit application, complete with details ot 
training and experience with references to Box No. 2204. 
THE CHEMICAL AGE, 154, Fleet Street, London, E.t.4 
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WANTED 
WATE ‘D regularly, Residues, Sludge, Slag, etc., 
containing Antimony, Cadmium, Copper, Lead, 
Nickel and Zine. Odkland Metal Company Ltd., 


Willington, Derby. 


\ JANTED.—Supplies of Nitre Cake in ten-ton lots, 
Box No. 2128, THR C"8MICAL AGE, 154, Fieet 
Street, F.C.4. 


WORKING NOTICE 
TH l. Proprietors of the Patent No. 521240 for ** De- 
pilatory ”’ are desirous of entering into arrangements 
by way of licence and otherwise on reasonable terms for 
the purpose of exploiting the same and ensuring its full 
development and practical working in this country. All 
communications should be addressed in the first 
instance to Haseltine 


Lake & Co., 28, Southampton 
Buildings, Chancery 


Lane, London. Wc, 





Exports to Switzerland 


British manufacturers and ex- 

porters of chemicals, solvents, oils, 

waxes and allied raw materials 

are requested to communicate 

with the experienced importing 
firm and agency. 


WALTER MOESCH & Co. 
ZURICH - SWITZERLAND 











LEIGH 
&SONS 
METAL 


WORKS 


Orlando St 
BOLTON. 











BELTING 


AND 


ENDLESS VEE ROPES 





Superlative Quality 
Large Stocks - Prompt Despatch 


FRANCIS W. HARRIS & Co. Ltd. 





BURSLEM - Stoke-on-Trent 
‘Phone: Stoke-on-Trent 7181. 
"Grams: Belting, Bursiem 








| tised in this 











_ The fact that goods made of raw materials in 

| short supply owing to war conditions are adver- 

paper should not be taken as an 

indication that they are necessarily available for | 
export 
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/ @NnmoOxX Foundry Co. Ltd. 


Specialists in non-ferrous 





Castings for the Chemical 
Industry 
o——O0——0 


Glenville Grove, London, S.E.8 











Solvent Recovery 


Plant 


Carbon Adsorption 
System 


British Carbo-Norit Union, Ltd. 


16, Queen Anne’s Gate, S.W.1, 











RGONAC METAL 








IR RESISTING ACIDS 


VALVES, TAPS AND CASTINGS 


FOR CORROSIVES 


HAUGHTON’S METALLIC 


Cco., LTD. 


30, St. Mary-at-Hill, 
London, E.C.3 














ee 
' 





“LION BRAND ” 
METALS AND ALLOYS 


MINERALS AND ORES 
RUTILE, ILMENITE, ZIRCON, 
MONAZITE, MANGANESE, Etc. 


BLACKWELL’S 
METALLURGICAL WORKS LTD. 
GARSTON, LIVERPOOL, 19 
ESTABLISHED 1869 
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TRIMETHYLAMINE TATE 


SEMI-BALANCED SOLENOID 
OPERATED VALVES 


























Now 
available 


in 
working 
quantities 

SUITABLE FOR STEAM, WATER, 


AIR, SPIRITS, OIL, and CHEMICALS 


























MONSANTO CHEMICALS 
JAMES TATE & CO. 


LIMITED 
VICTORY WORKS . EAST PARADE 
BRADFORD 











RUABON - WREXHAM - DENBIGHSHIRE 
Telephone : RUABON 3/9! 


























He 








Ras iii 





HICH BOILING 
TAR ACIDS 


CRESYL/IC 
CREOSOTE 


NAPHTHALENE 
PYAIDINE 











CHEMICAL CO.,LTD. MIRFIELD, YORKS. 


TELEPHONE: MIRFIELD 2157 
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COPPER PLANT 
CARBOY HAMPERS for the CHEMICAL TRADES 
STILLS 


RECTIFYING 
COLUMNS 


CONDENSERS 





Safety Crates Packed Carboys 


Autoclaves 
Calandrias 
Vacuum Pans 
Boiling Pans 


VULCAN” BRANC Large Steam jacketted copper Pipework, 
boiling and mixing pan with 


HARRIS (LOSTOCK GRALAM) LTD. geared agitators, steam jacket Coils, etc. 
Lostock Gralam Northwich BLUNDELLS a 
phon I. ALBERT CROMPTON 
2217 (2 tines) NORTHWICH WEST INDIA DOCK RI 
Phone 


East 3838 (3 
ESTA 














l¢ anf aor 
‘VULCAN ’’ LOBTOCK GRALAM™M 


























Grinding 


and 


Biending 


with 


THE PASCALL PIN-DISC MILL 


The ideal machine for the processing of :— 
FINE CHEMICALS SYNTHETIC RESINS 
DYESTUFFS MEDICINAL DRUGS 
COLOUR PIGMENTS COSMETICS 


WRITE FOR LIST C.A.3 to :— 


THE PASCALL ENGINEERING CO., LTD. 


Manufacturers of Grinding, Sifting and Mixing Machinery 
114, LISSON GROVE, LONDON, N.W.|! 
Telephones : PADdington 7236-7 Telegrams : Pasenco, Phone, London 



























For 
Maximum 
Resistance- 








THE CHEMICAL AGE 


MARCH 17, 1945 








Exceptionally prolonged service is 
assured when Tanks, Towers, Scrub- 
bers, etc. are lined with Accrington 
“Nori ’’ Ware. 

Impervious to acids and most other 
chemicals. 


Data and Estimates on request. 


ACCRINGTON BRICK & TILE CO. 


ACCRINGTON 


Phone - - Accrington 2684 





























EVAPORATORS 
sy KESTNER 


FILM TYPE, HORIZONTAL OR VERTICAL. 
FORCED CIRCULATION. SALTING TYPE. 
SINGLE OR MULTIPLE EFFECT. 


HIGH VACUUM MULTIPLE CIRCULATION 
FOR SENSITIVE LIQUORS. 


SPECIAL ACID EVAPORATORS. 
And the new 
HORIZONTAL FILM EVAPORATOR WHICH 


ELIMINATES METALLIC CONTACT ON 
ALL HEATING SURFACES. 


“‘ Every Kestner plant is designed to 
suit the individual job.’’ 















KESTNER EVAPORATOR AND 


ENGINEERING CO. LTD. 
CHEMICAL ENGINEERS 


5, Grosvenor Gardens, London, S.W.1 
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